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BIG, COMPLETE 


ERE at last is a complete, practical book on house witing which you 

‘an use to do complete electrical jobs—from the smallest repairs to 
the wiring of an entire home. It shows you how to make electrical wiring 
diagrams and leads you, step by step, to all types of installation. Crys- 
tol-clear explanations and hundreds of photographs show you exactly 
how to do the actual work—splicing, taping, bending conduit, cutting 
able, connecting fixtures, etc. At every point this great new book follows 
‘and shows you the application of the National Electrical Code, so you can 
be sure everything you do, from repoiring on appliance to wiring a house, 
is fully in accord with Code requirements. After you have mastered the 
planning, the use of tools, ond the Code provisions, the outhor shows you 
hhow to do complete wiring installations: a bungalow, a larger house, « 
gorage and workshop, ond a house being remodeled, Each job is complete, 
including the planning, the preparation of o bill of materials, all actual 
installation, and final testing and checking. 
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You Every Trick of the Trade in 
Doing the Actual Work 


TREMENDOUSLY HELPFUL 


PRACTICAL RESIDENTIAL WIRING 


By JOHN F. NOWAK 


Every operation in house wiring—every method, every job, every 
p in doing the work yourself explained in plain English and 
illdotrated by hundreds of vivid actual-job photographs 
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that's what electricians are pulling 
down these days! In fact, many of 
them are making considerably more 
‘than that 

Now you too can learn how to, 
plan, ‘install, ‘repair and ‘maintain’ 
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% r————-MAii THIS COUPON-————-~ 
D. VAN NOSTRAND COMPANY, INC. Pop. Sci.—Aprit 49 | 

250 Fourth Ave., New York 3, N. Y. 


Flease send me a tree examination copy of “Practical Residential 
After ret days: will either eeuura:t {0 you Or scha You $t 
i cents postage, and $2.00 m month fortwo manths-—antil th 
fetaiforice of ‘only $3.95, plus postage, ix pa 
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Wiring” to examine for ten days rent In 
Your own home. Read it, spend time 
with {t'and decide for yourself whether OF 
Rot you want to keep it. ‘Uniess you are con- 
Vinced that this book is exactly what you 
Want, and that you ean tse it to save money 
or mike money—big money —you may return 
ie to us and owe nothing. There ls no ohlie 
Yon, You have nothing to lose, much te gain. 
So tail the coupon now, today! 
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One or two promotions . 
several pay raises. . . and then 
that long, long stretch ‘‘on the 
shelf.” You want to keep on climb- 
ing. You want to feel that you are 
getting somewhere. But how? 

1.C.S. can show you. A little 
more training could be all you need 
to get back in the upswing. An 
advanced course or a “refresher 
—studied in your spare time—will 
help prepare you for the next step, 
will show that you are ready to 
handle more responsibility, a 
better job. 

Trained men get the ‘breaks’! 
‘That’s a fact proved over and over 
again by the records of former 
1. C. S. students. 

You don’t want to bog down in 
your job. You don’t want to remain 
“on the shelf” with the untrained. 
Mail the coupon today for complete 
information on how you can join 
the steady climbers. 
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MOTORISTS WISE 


MAKES CARS STAY BEAUTIFUL 


“Here-today... 
Gone-tomorrow” 


Simonizing saves you time and 
effort . . . because it lasts longer! 


Don't waste your time with ‘tem- 
porary polishings'! Simonizing gives 
long lasting beauty... protects the 
finish and keeps colors from fading. 
Doas millions of motorists...Simoniz 
your car. It's easy to do yourself. 
THE SIMONIZ COMPANY. CHICAGO 16, ILL. 


Use Simoniz Kleener (liquid or paste) to clean finish. 
Then Simoniz for lasting beauty. Sold everywhere! 
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Photo Ideas and Equipment. 
Keeping the Home Shipshape 
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THE t e Professional Photography 
in the palm 
of your hand! 


16mm 


CANDID CAMERA 


the world's 
finest, precision- 
made miniature 
camer 


ERE’S a brand 
new photo- 
hie thrill, Imay 
«a highiy acet 
rate,” precision bi 
Imported candid can 
era that fits right 
the palm of yo! 
hand, Perfect for 
sporting events, hunt- 
ing trips. parties, etc 


Light in weight and 
only’ the size of a pack of 
Cigarettes, THE STEKY Ix 
rigidly ‘built to the exacting 
requirements of the photo- 
Rraphic. professional 
© 25. mm F3:8 color corrected 

STEKINAR anastizmatie lens 
© Speedin; Bulb, 1/25, 1/50, 1/100 
© Direct View Find 


2 ate 2pcaren ac and white 99 
: 95 


au 
complete 
© Fully equipped with lone cover Te aes 


GUARANTEED against m 
chanical defects for one year 
Comera os illustrated % actual size 


PLENTY OF FILM AVAILABLE 


SPECIAL ‘The STEKY camera uses standard American 16mm movie film 
evailable everywhere in bulk. Loaded cartridges can be pur- 
fromm’ Pie Continental Salen Co, exposure black and 
i) slug fine grate developing and 

Tegative to din 
PAdgSs"S.2p ‘includes procesting’ to positive. tranaparen- 
twtory afer. rw wan Hea Bhack'and: winte cartridges without proceanin 78, 


i ais PRA kh eat Poerainiee 
Simply All out the 
ACT NOW . « « cctipon below and 
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(¢ 24 exposure roll of ANSCO COLOR FILM 
© Yellow optical grou 
© Genuine leather Eveready ease with strap 


NEW YORK TIMES says, 


. enlargements to 5 x 7 
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| CONTINENTAL SALES Co. Dept. C2 | 
666 Madison Ave., New York 21,.N. Y. | 
| Pease rush——TEKY 16mm Candid Camera (a) | 


nivtod,* 1° piadested color trames very | rama cogmng 62886 (Continental wll ay | 
Satistaétory both as to color quality am? “postage Se 

and image clarity. 1 oO oo Tl pay Postman plus | 
Still more STEKY features: Turret F 3:5 1 ies | 
lens... removable for use in enlargers, projectors ete. | ADDRESS. 1 
Rua cones resitaton service rey cancers | Grvael amive I 
bears stamped serial number | aE | 
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Vibration 
Control 


Wing vibration, nimbly controlled, keeps 
the humming bird in flight, enables it to feed 
without alighting. 

Electric vibration is the essence of tele- 
phone transmission. Voice, music, pictures, 
teletype — no matter what type of signal — 
the story is told by the frequency and strength 
of not one, but many vibrations. 


Learning how to control electric vibrations 
to pin-point accuracy has been one of the 
basic jobs of Bell Laboratories scientists in 
their development of the “carrier” art which 
enables the sending of many more conversa- 
tions over existing wires. Among their inven- 


Columbian Humming Birds, one of the famous 
draswings from nature by John Yames Audubon. 


tions have been oscillators, modulators, 
filters, coaxials, wave-guides, and radio lenses. 

Constantly Bell Laboratories scientists dis- 
cover new and better ways to control and 
adapt clectric vibrations by wire or radio to 
the needs of the telephone user. ‘Their 
pioncer work in this field is one important 
reason behind today’s clear, dependable and 
economical telephone service. 


BELL TELEPHONE LABORATORIES 


Exploring and inzenting, devising and perfecting. fur con- 
tinued improcements and economies in telephone sersice. 
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THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL 
TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES! 
uch rapid prog- plifler systems, transmitters, 

vetronie 
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vision lesson texts, 


Dany Your Home Study ir supervised by 
Electronica our staf of highly trained instructors 
Dusiness of your own! Who daily teach our resident students 
National Home Training is Books“ehown bee [ T 
‘You receive complete standard equip- Your National Schools Course fully low tell’ you more | APPROVED 
ment, Including Intest type High-Mu covers basic, advanced and specialized about National FOR 


‘Tubes, for bullding various experi- Instruction ‘in. all phases, including Home Training. | 

ment d'test units, You progress basic radio principles, receivers. am= Use coupon todayi | VETERANS | 
Step by ‘step until you bulld’a com= _— 

plete Su 


Sours torure and keep. a NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. « EST. 1905 


‘This portable instrument (see 
Fight) enables you to perform 
many practical tests, make del- 
Teate adjustments and do serv- 
ice work. Complete with test 
leads, 

You receive n series of special labor 
experiment lessons to guide your practical ex- 
ercises with your equipment. These lessons ha\ 
been prepared with a special technique of itus- 
trating radio principles by numerous easy-to- 
understand examples. 


PSH (Mail in envelope J 
ireet” OF paste on 
postcard) 


Mail me PREE the book, 
‘and a sample lesson of your course. 
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‘1000.00 


In Valuable Prizes 


SCHOLARSHIPS AND CASH 
TO AMATEUR ARTISTS 


Ist, 2nd and 3rd p 
ART COURSES .. 
Outfits (value of each course $240.00); 
4th, $100.00; 5th, $50.00; 6th, $30.00 
and 10 prizes, $10.00 each. 


@ Copy the girl and try for a prize! 
Splendid opportunities now for trained 
artists in all fields. Find out how much 
ability you really have. Mail this coupon 
with your drawing. 


ART INSTRUCTION, INC 


Dept. 4149C + 500 South Fourth Street, Mi 
© Please enter my drawing (attached) in your $1,000.00 April contest. 


Contest Rules 
You must be amateur, Our 
students not eligible. 
copy of girl 5 ins. 
Pencil or pen oal 


15, Minn, 


(Please Print) 


lettering. All 
must be received 


Winners notified. 


Zone__ 


sired, send stamped, self- 
addressed envelope for list 
of winners, 
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County. 


__ Occupation 
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AUDELS CARPENTERS AND BUILDERS GUIDES~4 VOLS. $6 
Teside 60 3 7 


INSIDE TRADE INFORMATION 0} 


AUDELS PLUMBERS AND STEAMFITTERS G' 


2 diagrans:, Mexible: pocket size 


UIDES—4 VOLS. $6 


0 Library 


INSIDE TRADE INFORMATION ON 
ones tna. | Hatton, rere 


AUDELS MASONS AND BUILDERS GUIDES—4 VOLS. $6 
late, r Cement. Workers, 
i ot 'steel Con? 


‘* 


INSIDE TRADE INFORMATION ON 
Brieklaying, tools, How 10 6 


PRACTICAL ELECTRICITY—1 VOL. $4 a — win ze m Mere! 
‘ ited Rend? | gulteg san te always tn demand, Knowledge 1s power, 
Learn your 


bw. 
if for Audels Guides for free 
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{ns Banity “book 
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‘circuit Streak 
trolyais, ‘Storage 
eray,  Coadactor’: 
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HENCE came the knowledge that built the Pyramids 
and the mighty Temples of the Pharaohs? Civiliza- 
ion began in the Nile Valley centuries ago. Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature's forces and gave the world its first 
sciences and arts, Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that produced such characters as Amenhotep IV, Leonardo da 
Vinci, Isaac Newton, and a host of others? 

Today it is known that they discovered and learned to inter+ 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of life 
in these complex times, 


This Sealed Book—FREE 


Has life brought you that personal satisfaction, the sense of achieve+ 
ment and happiness that you desire? If not, it is your duty to your- 
elf to learn about this rational method of applying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every 
one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences of life, the Rosicrucians (not a re- 
ligious organization) will send you A ‘Sealed Book of explanation 
without obligation. ‘This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of the basic laws of life. 
Use the coupon, and obtain your complimentary copy. 


The ROSICRUCIANS 


SAN JOSE (Amorc) CALIFORNIA 
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A SECRET METHOD FOR 
THE MASTERY OF LIFE 


AMENHOTEP IV 
Founder of Egypt's 
Mystery Schools 


Use this 
coupon for 
FREE 

copy of book 


SCRIBE H.N.Z. 
‘The Rosicrucians (AMORC) 
San Jose, California 


Please send free copy of Sealed Book, 
which I shall read as directed. 


NAME_______ - 
ADDRESS. 
Cipeeere 
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You Get PRACTICAL EXPERIENCE 
With This Superheterodyne Receiver 
€ UIL 


BY PRACTICING 
IN SPARE TIME 


See Weat N. R. |. Can Do For You 


GET THIS TRAINING WITHOUT 
COST UNDER G. |. BILL APPROVED FOR TRAINING UNDER Gl BILL 
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Become an EXPERT ACCOUNTANT 


through LASALLE’S 
PROBLEM METHOD 


HAT is the LaSalle Problem Method of 
acquiring Higher Accountancy Training? 
Certainly not the dull routine associated 
with ordinary study—not “book-learning” in 
the theoretical sense. 

Under the Problem Method each week you 
are given an important accounting principle— 
then shown how the principle is applied. You 
are given a problem and its solution. After 
you fully understand the principle and its 
application, you are then given a problem 
which you work out for yourself and send in 
to LaSalle. Your solution is returned to you 
with comments. If it has not been properly 
solved you are shown your error and the 
correct method, 

The entire procedure is practically first- 
hand personal experience gained by 
you direct from capable accountancy 
instructors. These men take an interest _/ 
in you, check your individual needs —/ 
and work with you step by step as 
you progress. 

You study and learn under a 
tested, proven plan built around 
the Problem Method. You con- 
tinuously learn by actually handling 
important accountancy problems, 


analyzing, working them out Fatta tis 
ft BOOKLET 


2 
Thus you are coached gh,” 
in the practical solv. 4¥,/’ 
ing of the very 77 
problems you @%/“ NAME 
face in a 7 ADDRESS. 
higher ac- 
countancy 
position. 
Step by 
step you 
work mat- 
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More Money—A Better Position 


ters out for yourself. At the 

end of your training, you 

have real ability and practi- 

cal experience—the kind which 

fits you for positions that busi- 

ness is glad to reward with real 
money. 

Don't confuse Accountancy with 
bookkeeping. The Accountant is the 
executive, the man who makes the big 
money-the bookkeeper does only the 
s detail routine jobs at low pay. 

You can become an expert 

Ne 4, accountant through the La- 
\Qe Salle Problem Method with- 
\%_ out any preliminary 
\.4 knowledge of book- 


motion in One” c book which 
biped mony eee NS 


\%, keeping. You will 

% %__ be given what- 

Oo, ever review 

 , you need. 
N. Mail the 

_», coupon 
| now for 
! full infor. 
| nation, 


arrie 1949 13 


How To Build 


Your Own Home! 
and Save 


Thousands of Dollars 


IIGURE it yourself. Suppose a house costs 

$9000. The contractor makes 20% and the 
architect 5%. That's $2250 before you bat an eye. 
But you can use the C.T.I. method to do your own 
building and pay YOURSELF that money. Build 
a fine house, too. Look what Samos did! Can 
YOU do that? We think YOU CAN! 


What Samos Did! (reseeecccccccsseresccooces 
John Samos, Newport News, Va. Remodel, too 
Writes: t had planned to build a 
Tiuse, but wax not quatifed until 
T'ntudiod your course. Now Lhave 
fompteted nny house: and’ med 
saved considerable money 
tknow the house has he 
with best materials, Tin 
nd ty enter the, building bust- 
fs next spring.” 


You Get Plans for 
THIS House 


With the Course we send you 
complete, professional PLANS 
and SPECIFICATIONS for this 
beautiful six-room Dutch Colo- 
nial house. Handsome FREE 
Book explains these and many 
other facts. (Note: Besides Home- 
Building, C.T.I. has residence 
and home-study courses in other 
fine fields. Mail coupon for facts.) 


© Many students SAVE money and 
IAKE money almost from” the 
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Money and Know-How 
But youth 
thuney_ and, 
Test 


problens— 
As for the 

helps 
‘Anasie ts never 
hwtore, You ean build with very 
Hittle “cash. Often cheaper. th 
paying rent, About the second, 
{hat's “where we come in. Today 
through the €, 
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MAIL COUPON 
FOR NEW 
FREE BOOK 


COMMERCIAL TRADES INSTITUTE 
1400 GREENLEAF AVENUE, DEPT, D1-4, CHICAGO 26, ILLINOIS 


xhow you 
uilt—all ab 
trol 

Xt, Jet's have an interview by 
I facts are stated Ina 
Mig, ox Hiustrated book, It's 
FREE, Betsre you do anothe 
thing, clip the coupon. Tt may 
hing the answer toa lot_of 
wpes and dreams, Sign and mall 
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INVENTORS 


Learn how to pr.tect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
92-D DISTRICT NATIONAL BUILDING ¢ WASHINGTON 5, D. C. 


F'CUARENCE A. O'BRIEN & HARVEY JACOBSON 
jered Patent s 


Patents 


Trademarks 


Copyrights 
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CHOOSE EVINRUDE—for finer pecform 
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that’ 
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“wherever there’s water to 
float your boat.” SEE YOUR 
EVINRUDE DEALER! Look for 
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fra your phone bese ae 
EVINRUDE MOTOR 
4290 N. 27th St. 
Milwaukee 9, Wis. 


In Canada: Evinrude Motors, 
Peterboro, Ontario. 
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Letters 


The Ba 
Sir: 

“The Truth About Experimental Animals” 
IPS, Feb. ’49, p. 111] is one of the best 
editorial statements I have seen in a long 
time. 


je of Vivisee 


A. J. Cantson, Px.D., M.D. 
President 
National Society for Medical Research 
Chicago, Ill. 


Sir: . 

In 1944, while in the Army, I suffered 
an attack of cerebro-spinal meningitis. Up 
to that time, the odds against recovery were 
about 10 to 1, However, under a treatment 
of sulpha and penicillin, I recovered, with 
little noticeable after effects. 

My family and I are forever grateful to 
those animals who died that I might live. 

Donato P, Hotmes 
Oakland, Calif. 


Sir: 

Just for the record, I should like to com- 
ment briefly on the editorial in your Febru- 
ry number in which it is suggested that 
anti-vivisectionists find their motivation in 
the fact that “they hate humans.” 

I suppose you would be the first to agree 
that this idea is no more false than the rest 
of your piece. 

I shall not bother to list for you the great 
minds—from Burbank and Darrow to Louis 
Bromfield and Mark Twain—differing totally 
with your point of view. The fact that 
Twain belongs to the Nineteenth Century 
cannot mean much, surely—for if animal 
experimentation has created great good in 
the past century or so, then surely it must 
have been more valuable in Twain's day 
than it is now in terms of what lay before 
it to be accomplished, 

Before a subcommittee of the Wisconsin 
General Assembly a couple of years ago, 
Dr. Meek of Wisconsin said this: “ 
is too acute to be 
number of animals if in the opinion of the 
least member of any medical faculty there is 
any chance of adding to the sum of human 
knowledge—and this without reference to 
the question of whether such addition is 


INVENTORS 


Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 


upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attomeys able to readily understand 
inventors’ disclosures, to advise concerning patentability, and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Atforneys 
PATENTS © TRADE MARKS = * ~— COPYRIGHTS 


142-X VICTOR BUILDING, WASHINGTON 1, D. C. 


Registered Potent Attorneys 
142-X Victor Building, Washington 1, D. C. 


Send me your Patent Booklet, "How To Protect Your Invention”, and alto “Inven- 
jon Record” form ot once. | understand this request does not obligate me. 
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likely to be of any practical value or not. 

It is that attitude, Sir—not the “slaying” 
of an unborn chick through boiling an egg— 
which anti-vivisectionists oppose. . . 

The question, then, is why do you, like 
other proponents of animal experimentation, 
find it necessary to defend the practice by 
resort to arguments you know to be false? 

C, E. Ricnarp 
Managing Director 
The National Anti-Vivisection Society 
Chicago, Ill, 


Sir: 

I have been bitterly opposed to the cruel- 
ties of vivisection upon dogs from knowing 
what suffering they have to endure in the 
vivisection laboratories. ... I have affidavits 
from persons who have witnessed this 
cruelty. 

When the public is enlightened on what 
actually happens to our dogs in the labora- 
tories and that most of the time the dogs are 
not given any anesthetic, they will compel 
our legislature to enact a bill outlawing this 
useless form of cruelty. 

Jane 


H. CrurksHanx 


New York, N. Y. 


Sir: 

I am definitely not an anti-vivisectionist, 
but I am dotingly fond of my dog whose 
company I have enjoyed for fifteen years, 

Today that dog is very ill, and I have 
been advised to have her destroyed in a 
humane manner. Such a decision is hard 
for me to make, and since reading your 
editorial, I feel much better about it al A 
“chicken heart” is detrimental although 
understandable in cases of dog-lovers for 
their own pets to whom they have become 
attached, but to carry over such obviously 
foolish love to every dog so as to interfere 
with the science of life and its ever-present 
mysteries is an unpardonable sin. 

I heartily agree with you, Mr. Githens, 
and I extend you my deepest respect for 
all your wisdom editorially rendered, 

Jack Skanicky 
Cedar Rapids, Ia. 


Sir: 

‘We happen to be two of the crazy people 
this Githens refers to, but it also happens 
we know a great deal about some of these 
experiments and a great deal more about 
the subject than he... . 

We are just crazy enough to cancel our 


ADVICE 


FOR THE 


INVENTOR 


Unless an inventor is thoroughly familiar with 


such matters, he is advised to employ a compe- 


tent registered patent attorney or agent as the 


value of patents depends largely upon the skill- 


ful preparation of the specification and claims. 


For his guidance, the following are the usual preliminary 
steps which the inventor takes toward patent protection. 


The “Evidence of Invention” form men- 
tioned below is offered as a convenience 
to the inventor in making his disclosure 
of invention. 


The inventor should date and sign his 
disclosure and have it witnessed by two 
or more persons who are capable of 
understanding his invention. The disclo- 
sure should then be mailed to the regis- 
tered patent attorney or agent whom he 


selects to assist him. The disclosure should 
be accompanied by a letter authorizing 
the patent attorney or agent to conduct 
a preliminary search among previously 
granted U. S. patents for similar types 
of invention, The patent attorney or 
agent then prepares a report of the prob- 
able patentability of the invention and 
recommends the further course the in- 
ventor should take, provided the report 
indicates possible patentability. 


This firm is registered to practice before the U. $. Patent Office and is 
available to assist inventors in the preparation and prosecution of their 


cas 
starting action on his invention. 


The coupon below is suggested as a convenience to the inventor in 


VICTOR J. EVANS & CO.* Wobn Wr Baw 


REGISTERED PATENT ATTORNEY 
440-D MERLIN BUILDING, WASHINGTON 6, D. C. 


« VICTOR J. EVANS & CO. © Merlin M. Evans 


Registered Patent Attorney 


« 440-D Merlin Building, Washington 6, D. C. . 


Please send me without obligation a coby of your booklet “Patent Protection For 


Inventors” together with your convenient “Evidence of Incention” form. 
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EMBRY-RIDDLE OFFERS 


Compl 


INDUSTRY NEEDS 


time for ABE Mechanics ond 


ersonnel is becom 
acute. Get in on the 


Shead of ‘graduation. 
delay. Write for proof of | 
‘opportunities TODAY. 


Dean of Enrollments - Dept. 91 
Embry-Riddle School of Aviation 
Miami 30, Florida 

Ploate Print 

NAME 

ADDRESS 

Gy 

Seate Ase 


TRAIN IN MIAMI-- AIR CAPITAL OF THE WORLD 


20 rorutar science 


| perimental Animals.” 


subscription to your magazine. The remain- 
ing copies, which unfortunately are paid 
for, can be sent to some used paper dealer, 
but don’t send us any more, ever. 

Mrs. Francis Perry 
Chicago, Ill. 


Si 


I am a dog lover, but I say “bravo” for 
writing the article, “The Truth About Ex- 
It is shameful that in 
this country, and in this age, we allow 
science to be seriously hampered by a 
powerful organization of “sick people,” so- 
called lovers of dogs. 


Epna M. DuBuis 
Bar Harbor, Me, 


Sir: 
My husband has been a chronic reader of 
your magazine for many years, but after 
reading your personal plug for an article up- 
holding vivisection, he says he is through 
with it for good, Not that we are anti- 
vivisectionists. We heartily approve of it 
for those who commit rape and murder, all 
Communists and quite a few New Dealers. 
This damnable outrage against helpless 
animals will be outlawed one of these days 
regardless of how many “blue babies” turn 
a deeper indigo, Better that they tun blue 
than grow up and turn yellow, championing 
such a cowardly, cruel thing as vivisection. 
Mrs, VeRNon Stow! 


Roosevelt, N. Y. 


Sir: 

This is an idea I've had for some time as 
to how we may combat the menace of anti- 
vivisectionists, Children just naturally love 
animals, and they should see educational 
movies showing how humanely the doctors 
and laboratories treat their little furry 
friends and how they are indeed a friend to 


| man by saving so many people's lives . . . 


An educated public will start with an 
educated school child. . . . 


Sana Ontcier 
Bell, Calif. 


Ever 


K's Up to Date in Denmark 


Sir: 


In the December issue, in the column 
“I'd Like to See Them Make” on page 165, 
Mr. H. M. Hartery would like to see them 
make a “coin-operated electric shaver.” At- 
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MACHINE SAW FILING 
PAYS UP to $2 or $3 an HOUR 


© With the high prices of food, clothing and 
everything else, just think what you could do 
with extra money every week! Turn your spat 
time into CASH—sharpening saws with a Fol 
Automatic Saw Filer pays up to $2 of $3 an 
hour. You will find you can make $20 to $30 
a week in your spare time as a starter. 
You can work in your basement or garage— 
no experience necessary. "The first saw I sharp- 
d with my Foley Filer came out 100% 
writes Clarence E. Parsons. No canvassing— 
Ivertised in our local paper and got in 93 
L, Thompson. The Foley is the 
only machine with which you can file all hand 
saws, also band saws and cross-cut circular saws, 


SEND FOR FREE BOOK 
"INDEPENDENCE AFTER 40"! — 


Shows how you can get business from home owners 
farmers, ‘carpenters. schools, factories. ete. With 
mall Tivestment, ho overhead. no stock of goods to 


FOLEY MFG. CO., 419-9 Foley Bldg. 
Minneapolis 18, Minnesota 
Send FREE BOOK— 
“Independence After 40. 
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tention Mr. Hartery—just move to Copen- 
hagen. At the Central Railway-Station you 
can try one of them, They have been there 
for more than a year. 

In an old issue, I’ve seen that somebody 
would like to see a coin-operated typewriter. 
In the same station there is also one of these. 
It has been there for many years. 

So, you see, we are not very far behind 
in Copenhagen! . . . 

Gunnar MORTENSEN 
Copenhagen, Denmark 


Jack-of-All-Trades Horsepower? 


Sit 

‘The article on page 156 of the December 
issue, “How to get along when the power 
goes off,” gave me an idea you may be in- 
terested in. It is using one motor for several 
jobs, and although the subject is often 
brought up in conversation among farmers, 
the farm machinery companies have never 
suggested it. 

Many farmers have equipment that has a 
large motor, and they use this motor only 
two to four weeks a year, For example, the 
motor on the combine, hay-baler, cor 
picker, and field chopper. Why can't they 
buy just one motor and change it to the 
various pieces of machinery as the season 
progresses? And then they could also use 
it in the winter on the hammer mill or corn 
sheller. . . . 


RicHarp Hany 
St. Louis, Mo. 


Cor 
Sir: 

In your excellent cover of the February 
issue I noticed one glaring inaccuracy, After 
considerable difficulty I ascertained that 
your illustration shows only 205 lines instead 
of the actual 525 found on the television 
picture. 

Tut! and tut again Sirs! 

Rosent J. Becxen, Jn. 


t Those Hairs 


Kirkwood, Mo. 


Tuts to you, too. Didn't you also notice 
that the man’s eyebrow has two hairs too 
many! Seriously, however, no picture 
printed in two dimensions can be more than 
a representation of the original object. Since 
it would have been impossible to reproduce 
all 525 lines, we simply used a special half- 
tone screen to get the effect of television, 


every AUTO 


‘A motor vehicle is o machine of many parts, each part designed 
ond constructed for its own special function. 

All good mechanics, like good doctors, should know the working 
theory and operation of each part and understand what causes 
trouble and how to remedy it. 


LET AUDELS AUTO GUIDE SOLVE 
YOUR PROBLEMS 


Every auto mechanic, helper, serviceman and of 
copy of AUDELS AUTOMOBILE GUIDE. The information it 
gives saves time, money and worry. Highly indorsed by all users. 
It presents the whole subject of auto mechanics from A to Z in plain 
language and simple terms. 

This Big Practical Book gives full information with working dio: 
grams covering the principles, construction, ignition, service and 
ropair of modern cars, trucks ond buses. 

A complete Guide of 1800 pages, with ov 
showing inside views of the working parts, with instructions for 
service jobs. Diesel engines, Fluid and Hydra-matic drives fully explained. 


IT PAYS TO KNOW HOW TO 


How to fit pistons—How to locate engine knocks—How to fit con- 
necting rod bearings—How to service main bearings—How to re- 
condition valves—How to time vah ‘How to adjust fan belts—How 
fo adjust corburetors & chokes—How to rebuild © clutch—How to 
automatic transmissions—How to service brakes—How to ad- 
st 1g gear—How to cope with ignition troubles—How to serv- 
0 distributors—How to time ignition=How to “tune up” an engin 


INFORMATION IN A HANDY FORM 
73 INTERESTING CHAPTERS—Reod this portial list of subjects 
on which practical information is fully given for quick reference 
under the headings ox shown below. Ready Reference Index. 


rts of an Automobile Automotive Physics—The Gas Engine— 
Gas Engine Principles Multl-Cylinder Engines—Morse Power 
tomobile Engines—Stationary Parts—Moyir ing arts Pistons Piston 
Rings—Connecting Rods—Crank Shafts—Valver—Valve Gear—Came 
and Cam Action—Valve Timing—Cooling Systems—Fuel Feed Sys- 
{oms—Dual Fucl Feed—Mixture—Carburetors—Carburetor Service— 
Automatic Choke—Super-Chargers—Transmissions—Special Trans- 
missions—Fluid and Hydra-matic Drives— 
Clutches—Universais and Propalier Shafts 
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“| WAS ASHAMED 
OF MY FACE 


until Viderm helped make my skin clearer in one short week” 
(FROM A LETTER BY E S. JORDAN, DETROIT, MICH.) 

If your face is broken-out, if bad skin is making you miserable, 

here is how to stop worrying about pimples, blackheads and 


xternally-caused skin troubles. 
JUST FOLLOW SKIN DOCTOR'S SIMPLE DIRECTIONS 


other 


T DOESN'T PAY to put up with a broken-out face. Your very 
success in business, love and social life may depend upon 
your looks. Handsomeness and a good appearance usually 
start with the condition of your skin. Nobody likes to look 
at_a face that is blemished by blackheads or pimples. 
WOMEN ARE ATTRACTED TO MEN WHO HAVE 
SMOOTH, CLEAR, HEALTHY-LOOKING SKIN. Busi- 
ness executives don’t choose men whose complexions are 
against them. Don't take chances with your success in life 
when this inexpensive Viderm formula may help you 


G king Skin Is Not for Women Only 
You—yes, youcan have the same handsome complexion, 
free from externally caused skin troubles, simply by giving 
your face the special care that screen stars give theirs. 
There's almost nothing to it—it is just about as easy as 
washing your face. The whole secret co 
your face in a way that thor- 
‘ougthly purges the pores of every 
last speck of dirt and arime— 
something that ordinary cleans- 
ing seldom does. In fact, exam- 
ination after examination shows 
not a case of 
"$0 much as a case of 
faulty cleansing. What you 
should use is a highly concen- 
trated soap -like Viderm Skin 
Cleanser, This penetrates the pores and acts as an anti- 
Specks of irritating dirt and grime are quickly 
washed out. They dissolve and disappea 
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{you enjoy © hondiome, 
Blemish tree complesion 


entirely free of the dirt particles that usually bring out pims 
ples, blackheads and other externally-caused skin troubles, 


Squeezing pimples or blackheads to get rid of them is a 
nasty, messy business—but that isn’t the worst of it. Doing 
20 may also be injurious and leave your face with unsightly, 
‘embarrassing blemishes. There is, now, a much easier, safer, 
cleaner way to help you rid your face of ugly, offensive, 
‘externally-caused skin troubles. You merely follow a doctor's 
simple directions 


Don't murder your skin! Here's all you have to do to get it 
‘smoother and clearer and to keep it that way. Use Viderm 
Skin Cleanser when you wash your face. Rub the rich lather 
of this highly-concentrated medicated soap on your face 
for just a few seconds and then rinse it off Then apply 
I there ix 
icated Skin Cream quickly disappears, 
leaving your skin nice and 
smooth. This simple treatment, 
used after shaving, helps heal 
tiny nicks and cuts, relieves 
razor-burn and smarting, besides 
conditioning your skin, 


Give Your Face This Treat 
for 7 Days 

Stop worrying and being em- 
barrassed over what may happen 
to your skin. Just send for your Viderm Double Treatment 
this minute, and be confident of a smoother and clearer 
complexion. Follow the simple directions, written by a 
doctor, that you will get with your Viderm Double Treat- 
ment. Then look in your mirror and listen to your friends 
‘admire your smoother, clearer skin—the kind that wom- 
en go for 


Just mail your name and address to The New York Skin 
Laboratory, 206 Division Street, Dept, N, New York City 2, 
NN. Y. By return mail you will receive both of the Viderm 
complete with full directions, and mailed in a 
plain wrapper. On delivery, pay two dollars plus postage. 
If you wish, you can save the postage fee by mailing the 
‘two dollars with your letter. Then, if you aren't thrilled 
with results, your money will be cheerfully refunded. 
Remember that both of the formulas you use have been 
fully tested and proven, and are reliable for you. If they 
don't help you, your treatments cost you nothing. After 
you have received your Viderm, if you have any questions 
to ask concerning abused skin, just send them in 
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EARN WHILE YOU LEARN 


With our practical Master Shop- 


Method Home. ‘Training, you 
study at home in your spare 
time, You receive Spare ‘Time 


Work Lessons, which show yo! 
how to earn while you Learn. . 
for extra money and experience. 
You Learn by DOING, 


TOOLS AND EQUIPMENT 


‘To make your training com- 
plete, we give you selected me- 
chanie's tools and equipment, 
illustrated below, including all: 
metal tool-box —as a regular 
part of your instruction 


Shop-Method Home Training by 
‘on Established Resident Schoo! 
Prepares you for Many Good Jobs 
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Engine Service Manuals 
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FIND OUT NOW...MAIL COUPON TODAY 
NATIONAL SCHOOLS, DEPT. 4-PSD 
4000 South Figue: 
tos Angeles 37, Californ 


the book, YOUR, FUTURE IN DIESEL-AUTO 
her with the Sample Lesson. I understand 
information with no obligation, 


(ateit tn encelope or 
‘ante on penny postoard) 


....Zone, . State. 
eran of World War it 
eck = a 


apeit 1949 5 


TRAINING 


TECHNICAL 


YOUR CAREER WITH PRACTICAL 


Buito 


SPECIALIZE 


Build Your Career Step-by-Step 
With Our Unique 
Concentric Curriculum 


Eiectrical Power is fast becoming the ife Blood 
‘Froduction lings and machines de 

Bend on electric power. Pos 

Daralyze an entire plant, cause 

Guetlon line shutdowns’ ‘That 


Tallures"may 


RE vocational, technical and prof 
Courses range trom 6 months 
ending on the occupational level 
fourse unit In complete in itself and 
You for specific occupational 

Vanced training, Over 39,000 former students 
fate ‘now. in industry all aver the world. Fac 
ity ‘of'8s specials, 


trical Pow 
Electricity. Rhee 


Courses Include 
Technician, Electric 
je with major. tn 


INDUSTRY NEEDS TECHNICALLY TRAINED MEN 
These Courses are Now Available 


ractical 


Electricity 
Welding 
Rofrigeration Service 
3 Heating Service 
PROFESSIONAL—3 years 
Electrical Ene\neering 
Bachelor of Setence, 
Major in Electronics 
TECHMICIAN—1 to 2 years 
1 Electro Technician (Electrical 


Power) 
'¢ Radio and Television Technician 
 Hlsctronics"Fechnician 
3 Rerrice femtine and 

Air Conditioning Technician 
‘Terms start July, September, January, Apri 
‘SEND COUPON TODAY. 


MILWAUKEE ae 


§chant of ENGINEERING 
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WWOLOVMd WLIM YITBVD HNOA GIiNe © azIIWIDaES 


TWOINHOaL 


ONINIVML 


others make 
BIG MONEY 


RE-STRING RACKETS 
AT HOME—EARN MONEY 


It's pleasant, 


profitable work. No 


Stringing Tool 
Sik” Strings 
a, salty. 


‘ALSO COl HAT CLEANING Al 
4 PRacticnL SHOP TRA 
Bess of your own. Prepa 


perts, Hore 
‘Approved for Help 

in 'Rnding part time work while » atudent, employment serve 

(Ge to graduates. Write today for FREE ti 

tac, settgAe® SCHOOL Of, SHOE 


FOUNTAIN PEN GUN )) 
SHOOTS TEAR CAS. vy 
OVER 15 FEET 


Genuine Siam 
Pure white. 2 
ircons, from 

4 kt. to 1% kes. 3 gleaming gems $6.00 tax in- 
Hades, “We “can supply Zircons in all sizes and 
mountings of all types. Send order or write for 
details today. 


B. Lowe, Dept. PS, Holland pas St. = Mo. 


y serry Amer 

Big Kits of equipment furnia 

sets, ete. VETERANS: Approved for Training 

Snder GI Bil. Rash name and address for detals 
‘and? BIG RADIO BOOKS—ALL FREE! No 

lesman will eall. Write today! 
Dept. 55.0 
‘Chicage 6 Hots 


THESE MEN ARE GETTING PRACTICAL TRAINING 


A.C. and D.C. MOTORS 
GENERATORS 
SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES. 
ELECTRONIC UNITS 


O-TELEVISION 


om i. @ 


TELEVISION SETS 
RADIO RECEIVERS 
F.M. (Frequency Modulation) 
RECORD CHANGERS 
AUTO RADIOS 
AIRPLANE RADIOS 
PUBLIC ADDRESS Systems 


Buimont Tele 


quick, p 
Shops of COYNE 


land best equipped se 


Mail Coupon for = (@o)7\/9 
S 


2 FREE BOOKS! 


W. COOKE, President 
COYNE ELECTRICAL & 
RADIO SC 
500 8. 


STUDY** COURSES! At 
real, fullsize equipment, 


PRON tae aa | 


CLIP COUPON NOW for biz 


Coyne 


Coyne hook on either ELECT 
DIO-TELEVISION. Both book: 
you wish, No obligation; no salesman will call | o stectarcrry 0 RADIO-TELEVISION 
Gee the facts nov! 

BW. COOKE, Pres. | yam 


ELECTRICAL & 
SCHOOL 


Ogpt 49-730 


| ADDREss 


Jom. STATE, 
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BE FAIR TO YOUR HAIR Wan beter 
looking hai? Embarrassed by falling dandruff itch- 
ing scalp? Get the new VITABRUSH, the electric- 
automatic brush, with builtin brash head moto, 
ives scalp and hair an invigorating “workout” in 
fuse3 minutes. Cleans scalp, stimulatesblood supply, 
distributes the natural oils. Fun to use—relaxing. 
Write for satisfaction-guaranteed offe 3 
Hershey Mfg. Co,, 3799 Field Bldg., Chicago 3. 


AYE BURNS SCHOOL, 3583, Cleveland, Ohio 


RADI ENGINEERING 
Television, FM, Broadcasting, 
Servicing, Electronics, Aviation, 

Marine & Police Radio taught thoroughly. weeks’ 


Engineering course equivalent to 3 years’ college radio 
work. Approved Veteran Training, Catalog upon request. 


VALPARAISO TECHNICAL INSTITUTE 


Dept. 503 
Rog ers Enjoy @ pouchful of fresh tobacco : 


COMMERCIAL TRADES’ GRADUATES GET 

+ a, With @ Rogers Air-tite tobacco pouch | THE BETTER JOBS because they ore PROPERLY TRAINED! 
air-tite —Wwith its patented” inner pouch 

of seamless rubber that “seals as it 

closes", ..The largest selling tobacco pouch 


made. Exquisitely created in many styles and leathers. al COMMERCIAL TRADES INSTITUTE 


Daily Model 


Above: Cémbination Model pouch of Brazilion Peccory $10 
Rarity Pipe $5). Other medels, $1.50 to $20. 

ly Model holds one day's 

3, ilustrated $2.50. Other 
‘models for full pack of tebocc 


Rogers imports, inc. 


419 Fourth Avenue, New York 16, N.Y. 
EXCLUSIVE U.S. DISTR., PETERSON’S PIPES, DUBLIN, LONDON 
Rogers Air-Tite Pouches in Canada, G. T. Lanning Ltd., Toronto 


$1.50 to $15. 
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theres a TIME LIMIT 


on veteran training 


Training under the G.I. Bill is a limited offer. You must 
enroll within four years after your discharge or before 
July 25, 1951 — whichever is later. Plan to take full 
advantage of the benefits to which you are entitled under 
the law. START NOW. 


YOU MAY CHOOSE I. C. S. TRAINING 


More veterans study with International Correspondence 
Schools than with any other school. Send today for full 
information on practical, authoritative I.C.S. training! 


CORRESPONDENCE SCHOO 


BOX 7627-M, SCRANTON 9, PENNA, 


2 lndustnt Metarey 
3 titcune Sew 


= Oks 
2 Bie Finn 8 Beotheenine 
Feotmaking 5 Beninent Ado 
© Bruines Cort 

erie Put 


ie Accounting 
‘Comes 


the Wet a 
Uthtng Tehri 
5 Pretest Gectrcian 
i ymbustion 


“a 


nation (0 Wh Schoo 


2 Ga Engines asta Civil Service 


Management 
1 Secretaria 

Sons 2 Stenorraohy 

1 Steal Deane B industria! Enenewring 5 Steam Dace Steam Ener. 5 Trac Management 

ae. ew. Meme Ass 

oy. = working Hous Amt. rm 

Length of Service in Soca tution rates to members tthe Armed Fever. Entinent unde Gl Bild PL 16 sooroved for World War I Veterans 

World War Il Canadian rendents sen coun t Intentional Cortnpondence Schsle Canaan Ula, Monreal, C4283, 
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NEW ELECTRO BANDSAW 
Lend Mel5 j 
—, Day | Gas = 


ony 60 eyele T10V Ii 


device. Complete with 6 ft. 
, brazing material, fluxes ond 


See your decler THE ERWOOD COMPANY 


oF write Dept. BB, 214 Woodstock t., Crystal Lake, IL 


Nw MASTER ADDRESSER 


PAYS FOR ITSELF IN 2 OR 3 MAILINGS! 


FREE os St asset 


ed write or wire 

ATLANTA moTivE TRADES INSTITUTE 

"eater af 6 teeters dessin of Pies rads Bake 
Veterans ask about G1 Training 


30 rorutar science 


Men... You Can Make $150 a Week in Television! 
To succeed, you need assemble and sell only 1 Transvision TV Kit a week* 


get Into Television now, and make big 
money. 

Here's our 3-Polnt DEALER PLAN: 
1, Se! Nan quality television sets constructed 

7 you trom our TV ‘ite, ot compet 
beotng’ prices. 

Feotere our beovilful tine of exciusi 
‘2.CSttom-built cobinets, denigned ond. fin 

specificato 

Moke profits trom resale of the notionclly 


advertised Transvision line of TV Kits ond 
‘Accessories. 


New...Transvision 10” TV Kit (Model 10A)—a Sensational Value! 
Gives Bright, Stable 52 Sq. In. Picture—Continvous Tuning [7 
EASY TO ASSEMBLE — SAVES YOU '/2 THE COST 


Want, television 


et for yourself? Want to assemble them for resale st 
"Trans jodel 10A electromagnetic Television Kit 


ime as above, but has's 
OSTA. met $263.00 


Inlon Model 10A or 
it. "Made of select 
‘walnut with Beautiful rubbed fnlah, Fully dried, ready for installstion 


Met $44.05 


Low Cost... . Big Value . 
NO TECHNICAL KNOWLEDGE REQUIRED FOR ASSEMBLY! | puita ond sell beautiful Televisi 
‘Transvision's Instruction Shest makes, assembiin Transvision's “MODULAR: 


ach kit comes complete with ali-channe! double’ 
snd 60 fe. of lendsin Wire 


Nothing else to buy! 


Television Kit aol 


folded dipole naten 
162 p. Transvision TELEVISION COURSE 


to essembl 
‘Transvision's “MODULAR” Cabinets come in 
knockdown, unpainted units, offering an unl 
hea 

Pinish them of to suit 


F RE E its purchase of ony Tronevision TV Kit 
ou dont ated this core te anemic « Tranvison TY Rit teens the 
Jo "sy Seog cad'Sur "atten sheet ingle sed’ Sear SU, 
iP you Sant voedtnioduction fo teetio fandemonits as ba ft 
farther "suas, the Tatars econ anne Sdy Gear We 

Remember, 90 pey nothing txt forthe Contes ASE. You durioaer 


‘All Transvision Prices are fair traded; subject to change without notice. 


offee, ete. The units are simple and practical in 
esigh, and require as little as 'j hour per unit 
for assembly. 

Corner piece, shown above, has room for Tele~ 
vision, Phono, Record Storage, and Open Book 
Case... COMPLETE Net $84.00. For other units 
land prices, write for ""Modular” Catalog. 

Prices 5% higher west of the Mistisripp. 


TRANSVISION, INC., Dept. PS, NEW ROCHELLE, N. Y. 


NEW YORK, N.Y. 
PALLADIUM, TELEVISION CORP. 
PHILED TELEVISION CORP, 
Ta Linerty street 

BROOKLYN, N. Y. 


‘TRANSVISION OF BROOKLYN 
‘303 Coney Inland Avenue 


WESTCHESTER, N.Y. 
RADIOMART 

Yio Riverdale Avenue 

‘Yonkers. New York. 

SYRACUSE, N.Y. 

NORTHERN DISTRIBUTORS 

Gir Butternut Street 

NEW JERSEY 


Newark. New Jersey 
‘BOSTON, MASS. 


Hempstead, Long Island. N.Y "1506 Boylston Street 


For FREE 20 p. TV BOOKLET, Dealer Folder D-1, and Catalog, See Your Distributor! 


‘TRANSVISION OF NEW ENGLAND 


PHILADELPHIA, PA. 
‘TRANSVISION OP PHILADELPHIA 
235 North Broad street 
WASHINGTON, D. C. 
STAR RADIO 
408 11th Street. W.W. 
CHICAGO, iLL. 
‘TRANSVISION OP CHICAGO 
002 South Michigan Avenue 
LOS ANGELES, CAL. 
‘TRANSVISION OP CALIFORNIA 
{isva Santa Monica Boulevard 
Tos Angeles 46 
SAN FRANCISCO, CAL. 
TRANSVISION OP CALIFORNIA 
ert California street 
San Prancisco 18 
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NOW! You Can 
LEARN ELECTRIC = 
MOTOR REPAIR! ™ 


A GOOD PAYING MODERN PROFESSION 


‘Only $5 for the complete training 
How 10 troubleshoot, repair, rewins 
al types of motors, 


900 illustrations 
Duo-spiral binding 
sHOWS You 
HOW EVERY 
STEP OF THE 


B58tinndison Mow 


sohdays, Tit arma 


) a 
DOUBLE your PAY 


IN A FEW 
SHORT WEEKS 


You Can Be a 
Qualified Engineering 


‘CLEVELAND ENGINEERING INSTITUTE 
Poca. 2323 Chester ave. cleveland 14. 0hie 
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|making pay: 
FD aftingBIG 


You can train at Alli 


Key Positions Open in 
MACHINIST. TRADE 
jOOL & DIE MAKING 


Fee ed Cues 
Eblinhed 3 DRATTINGS ALL BRANCHES 

© FeGbutr “besten isUsTRATION 

TuLLY  Natenlly Known, Endoried By Indesry 


APPROVED Write For Catolog—A Ic Postcard will do 
ALLIED SCHOOL OF MECHANICAL TRADES 
1938-1340-1342 So. Michigan A 
444 Allied Bldg. 


year we offer y% 

OVER 1000 PIECES 

$13.25 VALUE-ONLY $4.95 
All your old favorites plus several startling new items. 
Buzz Bombs, Star Shells, Block Busters, Siren Aerial 
Bombs, Zig Zog Whistles, Flashlight Krackers, Jap Pop- 
Bottle ‘Sky Rockets, Cherry Bombs and hundreds of 
others. Plenty for a complete day and night celebration, 
But don't delay. Get your order in now while stoc 
complete. No C.0.D's. Send certified check, Money 
(Order or Bank Draft. Register the letter ifyou send cash, 
jG NEW CATALOG FREE. 

BANNER FIREWORKS MFG. CO.INC. DEPT. 
‘Toledo 12, Ohio 


Free for Asthma 


If you suffer with attacks of Asthma and choke 
and gasp for breath, if restful sleep is difficult because 
of the struggle to breathe, don’t fail to send at once 
to the Frontier Asthma Company for a FREE trial of 
the FRONTIER ASTHMA MEDICINE, a preparation 
for temporary symptomatic relief of ‘paroxysm: 
Bronchial Asthma. No matter where you Ii 
er you have faith in any medici 
today for this free trial, 
Froxrier Asti ata Co. 

462 Nucana St. 


nothing, 
Bua, 
ALO 1, N.Y, 


rontns FREE! 


BEERY SCHOOL OF HORSEMANSHI| 
Dept. 30s Pleasant Mill, Onto 


b MECHANICAL DENTISTRY 


A profession offering unlimited opportunities. 
Siost' modern ‘and complete course embracing 
every ‘branch from Plats to Porcelain. We 

‘which ‘prepares you to. work for Dentiats of 
Hare your ‘own ‘business: individual instruc 


Warner Sue- 


in your own fascinating 
that many men, married 
couples credit with freeing them 
from the limits of a pay check and 
from the drudgery of a time clock. 


It gives the exact step by step in- 
structions for starting « business In 
pare time—without risking the job or 
It shows with pictures, 
wes exactly how 
to Metalize Baby Shoes and other keep~ 
sakes. It shows how to get the orders 
coming in—how to expand—how to get 
others working for you—how to be 
SURE of at least twice your present 
ay before you give up your job for 
life of personal independence. 


15 Million Prospects 
‘There are 15 MILLION pair of 
Baby Shoes in the country right 
now ready to be Metalized. Last 
Year alone, more than THREE 
MILLION more babies were born. 


MAKE 12 TIMES 


7 YOUR MATERIAL COSTS 


Remember, the Warner Process 


@ how you can start in spare time with 
your home as headquarters. 

@how to build—step by step—to big profits 

and personal independence. 


There's not one of these mother 
who doesn’t want her baby’s 
first shoes preserved forever. 
‘The Busine: 

and never ending. 

‘The Warner Success Plan shows 
you how to turn this exeiting opportu- 
nity into cash, Shows exactly how to 
repare the shoes, how to put on them. 
coating of genuine gold, silver 
bronze metal by simple Warner Elec~ 
troplating process, Shows how to get, 
the business coming in, how to start in 
spare time, how to pyramid profits, 
Shows you how the whole family can 
have fan while building for an inde- 
pendent future. My own Shop here in. 
Chieaxo does « Big Business by the 
very secrets I will now unfold to you. 


Read The True Facts 


is tremendous . . - 


$590 i 
An Hour PROFIT 


Yes, even in spare time it is possible 
for 4 man to finish enough work to 
pay $5.00 an hour for his time, 
‘Think what this can pyramid into 
when the family helps. 


3e MAY START A FORTUNE 
‘Today want you todo only one thing. Send 
the coupon. Let me give you all the facts, 
Remember, what I send you does not cost 
you a cent beyond the postage you put on 
your letter to me, With an opportunity. 
Tike this, a man who has a serious interest 
in his foture MUST investigate. MAIL the 
COUPON TODAY and see for yourselt 
Why so many families have called the 
WARNER SUCCESS PLAN a “godsend”, 


DON’T SEND A PENNY 
JUST MAIL THIS CO! 


TODAY! 


Spat achenp mit 
‘process. Itisthe genuine METAL- 
TANG through real Eleetropiat~ 


Raymond E. Brandell, Mgr., WARNER ELECTRIC CO. 


i 1 
Heer yet ear seg the 
tox, And i pit of being the Gaz Jarvis Ave. Dept. 24, Chicago 26, II. 
WESUPREY ARE) Siicrrsccccines | A ieee waemt cm me scent m viling | 
RIALS Pearmaterial sort. Town, when Ugo read the fact, investiestes then eive You my det 
Poveeerememtiant | Seteteesssactormee'st Ion, Send the facts by next mae Nocontomenow 
Te Se Wien = sae pieturen. SSF Stak any other Lime, 1 
ma Scvcapeer pinot yor mae 
= Smamaess | H 
i ows 2 Sar — = H NAME... H 
ED vance ciccracce | ADDRESS 1 
eee WARNER-EL! 
‘red Tor fant what you need visAvenue | 1 
Sarai bern. ory. Zone___-STATE._— 
Chicage 26, Illinois 1 
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Command Bigger Money! 


STUDY LAW 


STUDY AT HOME for BUSINESS SUCCESS and 
LARGER PERSONAL EARNINGS. 40 years expert 
instruction—over 114,000 students enrolled. LL.B 
Degree awarded. All text material furnished. Easy 
payment plan. Send now for FREE BOOK—"Law and 
Executive Guidance.” It explains the course—how 
you may enroll and the many ways you may profi 
from Law Study. Write TODAY 
AMERICAN EXTENSION SCHOOL OF baw 

Dept. 13-75, 646 N. Michigan Ave., Chicago 11, Il. 


5 INVENTORY 
QUICK LIQUIDATION 


LEARN by tecy ‘ricrune 
Biles METHOD! 
woos 
eee 
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Now YOU Can Lick Any 
AUTO REPAIR JOB! 


IN LESS TIME=WITH LESS WORK 


R's New AUTO REPAIR drawings show you exact 
MANUAL showe you how toserice WHAT to do and NOW to do 
and repair ANY part of ANY car! {rude “sud” technical schook 
Nocovto repel truyeiere, eoomnas of ton 
Nene canis i 

ie MANU, 


Hal 
thie anythiog 


ithent, cost— 
or, 1 can sce for yourself what a won- 
Feay ond auichly, eanily, right! Just Gerbook MoToR's Auto Repair 
foot, ue mane, soda ine, eh Manual really is. TRY it—PREE 


for 7 days! Learn first-hand 
how it can pay for itself the first 
few times you we 


SEND NO MONEY 


7-Day Free Examination 


tory shop manuals for you, 
all” the vital repair "halon 


jou need, ‘dove-tailed it all towether 
Ito ONE handy, easysto-understand 


No Other Manual Like It! 


book-Fover, 700 pages, ext time-saver 


ment, replace. 7 days and pay n Mail 


1700 cut-away photos, diagrams, W. 55 St., New York 19, N. Y. 


Same FREE 7-Day Offer Applies on 
MoToR’s TRUCK REPAIR MANUAL 


tieek bow 


eS SS Se 
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Train Now in Spare Hours at Home : 


for a Better Job at Better Pay in... 


REFRIGERATION and 
AIR CONDITIONING 


2, THEN: ow come to 
in Chieago—for 

racial istrcton 
ewe, mest modern 


RICH Rewards for the Trained Man 


Row Is the time to lay your plans ‘or a 
f pay!, Get the facts, about 


lant sos 
wee 


ful“ioh “blacement service is avaliable to you with 


TRAINING MEN FO 
6! 
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SAVE UP TO $30 


OFF LIST PRICE — ON BRAND NEW 


GASOLINE ENGINES 
At the LOWEST PRICES 
we hove ever offered 


gs & Stratton, Clinton, Lauson 
15, 2.5, 3.5 


Write tor Wusiated circular and 
detoils on specio! FREE OFFER 


BENJAMIN’S FOR MOTORS 
222 Mill Ave. Brooklyn 10, New York 


EASY way to learn to se 
Tnatenr or Commercial Radioceley 


CASTING @ 
AT HOME 


ENORMOUS PROFITS 


omagy Po od Agent 


or Dec, Sten of 
LUKE 5. MAY, Famous Criminologist 


‘OF SCIENTIFIC CRIMIN 


WATCH REPAIRING 


BE A MASTER WATCHMAKERI 


CHICAGO SCHOOL OF WATCHMAKING 
beet. k0 eon milwaukee Ave. ‘Chicago 47, 1inois 


WAR SURPLUS BARGAIN 
24-VOLT ECLIPSE BENDIX G6A NEW 


AIRCRAFT STARTER 


FASRY DISASSEMBLED ““svcx" 


go 


SOLENOID SWITCH 


ins Ave., Detroit 26, Mich. 


‘MICHLIN SURPLUS 4360 


HOW 


Everything You 


New, Eosy Exclusive Plans for 
Everything You Wont fo Make 
N_ no time at 


aifts, ‘cabinets, 
abzens ‘of others! 


wall, shelves 
CUT—As. 


How ie. Improve Y 
Devices, Secrets of He 


er faman you wil realise How 
ftulekiy' "It can increase. your ‘teehaleal 
Showleage and aki How much better 9ou 
can make things. Thousands of men rely 
on'Home Gratfsman for oll their work 
Shop tips, You, too. will tind it indlapen 
ble, ESTED ‘SHOP METHODS. Only 
{n'Home Cratt-man ear you find proved 
‘shop. methods that are PAAC* 
"TICATsin your ows shop, Hom= 
Graftaman maintains ies get 
Workshop. for testing jdsas 
‘betore’ passing. themt alone 
"That's why you'll ad eves 
ractical, workable 
something you can really we 
Indexed for 
Locatean it 


Wow to Seve ond Earn « SMALL FORTUNE 
Doing House Repairs ond Improve 
‘ments for Youtsell and Others 
Act Ble Ite of fore (Citra 

fds 10 your’ skill asa Dandy 
Brings. you gxpert help of Vital howe 
Problems. Shows you exactly how to go 
bout making your own house repai: 
from attic to cellar. Covers every House 
iment in, 9 clear. understandable way 

Tells the best way, ot the least cor! 
"Year in, year out. Home Crafteman 
renders are putting tmoney in their own 

ket by tackling jobs they have fea: 


“ 
Row to-do" through ‘Home  Crait:raa. 


‘can do the same for pou! 
Wher Mokes © H 


shingles 
off root, plaster off walls, let 30u 
00k inside to nee what ticks! 


ng ahelven to.n closet, concealing 


om 
GAINS radiators making iiterior arche 


fea 


Craftsman 
Manval 


Free 


“How to Operate 
Your Jig Saw” 


HOME CRAFTSMAN MAGAZINE, 
115 Worth St., Dept. 5-8 
NEw YORK 13, 


to Run a Home Workshop for Fun and Profit 
to Save Time and Make Money 

to Make Your Own Furniture at Big Savings 

to Save Hundreds on Repairs and Improvements 


Need to Know in 3 Easy Steps! 


SEMBLE-FINISH. In Home Craftsman 
‘the help 


the 
Gxperts. Talks to you in simple tanguay 
Brings vou more than 1.200 SPECIALLY 
MADE DRAWINGS. PHOTOGRAPHS. of 
things to make during aZ-year subscription. 
Moker Your Werk Eetier 
Home Craftsman plans are complete. 


Turry_ Complete reference Tndex, mare 
Your fe of magazines m treaaure of Work. 
Thop facts and dats You will want to pre- 
Secte every lasus of Home Craftuman. GET 
BETTER WOOD FINISHES. 

Expert fishers tell you how to get pro- 
fessional finishes, When to use filer. how 
te jude true ‘color of stain. when to ue 


Nothing teft, out—every dimension, every 
Bit of data included” Hame Craftsman cule 
orking time im HALF: makes work ar 
corler, That's why thotsands praise is 
fiagacine above'all others, and wouldn't be 
‘without it. Toa 

ter than ever before 
cts the renders themselves are requesting 
Sumeribe NOW, and 
setyour bie PREE Git 


Gevigns in. wood, metal 


& 
Sian shows you how to 
le grate in our 
rectal Shop Improvements a 
‘skiied craftsmen pass along to you their 
Sets ‘and tole, Reveal 
od 


nd tools All are use 
ful'to the man who 


re Dangine your sh 
Wouldn't you like to ft your power tools 

Sith home-made devices that Go EX- 

TRA Jom? How about a belt sander 

made of wood that runs on drill 

press? Or an indezing head 

finees four rill press cut. fa 


"Bubs 


ways madera—tasks that need 
doin to tmprove the com/or 
nd savpearance of your 
Home kecom* simpler 
hes you find. them 
Forked’ out for yo 
Getall. On the pages 
f Home Crafteman 
you'll find home 
Improvements 

lore, Yeady for 


THE HOME CRAFTSMAN MAGAZINE 
115 Werth 5-4, New York 13, N.Y. 


foupon. at once alas 


City & Zone. 
CS check 


mY. bere ii Foi’ prefer to enter a 
i s 


(extra © 


Coupon NOW 
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KNOW ELECTRICITY AS THE | 
EXPERTS KNOW IT... and get | 
an expert's pey | 


LUMINOUS PAINT 


‘misty 


The Croft Library of 


Practical Electricity 5 ATENTS” PATENT 
' LAWYER 


TRADE MARKS. 


aynixen 
: Y ane 
“qecistento PATENT 
Gustave Miller ayanep eA 
49h WARNER BLOG. son fo ot 
Wasnincron 4 0. C sIMvENTOR's RECORD 


> Ph had 
¢.A.SNOW & CO. 


REGISTERED PATENT ATTORNEYS 


‘WRITE FOR INFORMATION TO 


products 
‘Complete Information, tree. 


INSTITUTE of AMERICAN INVENTORS 


Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 
‘The usual first step is to have 


Teumttecovous I INVENTORS 


Patents conducted, so that I gj Whether an invention is patentable can be subst: 


When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent. 


de: 


: can report to you on the | ‘itssionwrise for information expisiaisg the steps yet 
: question of Patentability. | Shodid take fo secure a pateons saiegipaiapas 
H . JOHN N. RANDOLPH 
PATRICK D. BEAVERS Registered Patent Attora 
205 Columbian Building Washington 1, D. C. 


937 Columbian Building, Washington 1, D. C. 


PATRICK D. BEAVERS, Registered Potent Atty, 
1937 Columbian Bidg., Washington 1, D. C. . 


Please send me full information on how 
to secure Patents & Trademark Registration, 


YOUR INVENTION, 
a 
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WHICH OF THESE Acczenddied 
INTERESTS Ze MOST? 


Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion, 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 

American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 

just as it has helped others 

during the past fifty-two [iiWldy @alllg ” MAIL COUPON NOW 
years. Check the coupon at 
right, add your name and ad- 
dress'and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obli- 
gation, so send the coupon 
immediately, 


Aviat 
AMERICAN SCHOOL ae 


Street, Chicago 37 W cu 


AMERICAN SCHOOL, 
Without oi 

of ‘the Subjec 

[JELASTics ENG'R 

A Retrigeration 


|EXPERT ADVICE 
ON COUNTRY LIVING! 


erin tee | 


BIG SAVINGS AWAIT THE HOME BUILDER 
THRU MARINE MART'S MAIL ORDER SERVICE 


tla, OUR OWN BOAT gs: 
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U.S. ARMY 


MAIL ORDERS “sinrws 
‘$0.93 vave BOOTS 


Tost" tike New 
‘Wabi. 5 1 


s 
£1.8.0,NEW! MECHANIC'S TROUBLE 
eae. 50 FOOT CORD! 


ste TSinea $4.50 VALUEL 


Ze. 
STAR PS "Si MATEReROo? f1RG MIDE nesieTaNT 


SHOE REPAIR OFFERS BIG INCOME 


ISES 
Lot Angeles 15, Calif, 
Lot Angel 


Mi. 

jit Mining and other engineering 

‘page handbook, lsts details. of 
thor 


Cersury Building, 412, 
Sth Street, N-W.. Washington, 


Special discounts for Veterans Pa Servicemen 
MAIL THIS COUPON NOW 
nce Technology. Ud. 


of 5 
‘Century y Bug, 412, 5th Street W 
Washington, D.C 


CANADIAN ENQUIRIES; 219 Bev Street. Torente Te 
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BURIED TREASURE, MINERALS 
AMAZING NEW GOLDAK LOCATORS 
ATIONAL NEW MODEL! 


LY 11 pounds weight! One hand 
‘gperation ! Money-Back Guarantee of 
Btneriority. Write for full dy 


ave Money—Buy the nest barbell equipavent 
lireet from our foundry—No uther ‘oth 
fer our FREE Barbell Catalog 


BUR BARBELL CO. 
st 4, New Jerse) 


AERONAUTICAL 
ENGINEERING 


{ina he Ping Wing ht Nas 


le Acronautical ins stitute 


‘America’s Hobby Genter, Ines Dept 


LAFAYETTE 
CONCORD 


TELEVISION 


WEADQUARTERS 


for the nation 


AMERICA’S GREATEST TELEVISION VALUES 


THE TV KIT YOU'VE BEEN READING ABOUT! 
Assemble it yourself 
without technical 
knowledge 
Here it is, the TV kit 

everyone is talking al 
the first TV ki itrained 
amateurs can assemble. 
You can have it in work: 
ing order and enjoy fine 
television reception 24 
hours after you receive it! All chassis components are 
factory-assembled. You just wire and adjust. Famous RCA 
front end on duplicate RCA 630TS chassis. This 10” set 
with minor modifications ean be adapted for 12”, 15" and 
16” size tubes. Supplied with 30 tubes and 10 BP4 Kine- 
‘scope, and instruction manual with six 47” x 22” step-by- 
step wiring diagrams, All circuits outlined in color. You 
can't go wrong. Save many dollars by building your own 
set. Less solder and wire. Shipping weight 70 Ibs. 
No, 32F24555, Compete i 
= large the TV picture on your small 
screen. set up to three ‘times the 

original size. No distortion. Polished lens fits any table 
model, Simple to install yourself. Curved brackets permit 
tse with Hallicrafter and Motorola sets. 


No. 31F24482, 7” tube, .. $13.45 
No. 3124483. 10” tube... seeeeeees SIOTS, 


BETTER RECEPTION ASSURED WITH NEW 


IMPROVED ANTENNA 
Reliance 13ehannel FILTY 
Range 44-108 me on LF Array; 174- 
220 me on HF Array. Average gain 
25 D.B. on LF Array: 1.5 D.B. on 
AL HF Array above tuned dipole. HF 


and LF ‘Arfays electronically separated, individually 
rotable for maximum signal strength in any direction. 
No. 28219 $7.85 


LAFAYETTE-CONCORD 


world’s largest radio supply organization 

‘100 Sixth Ave., New York 13 
901 W chon Bh, Chica 7 24 Cental fre, Newa 2 
229. Madson St Gicags S255 Peach SL. lata 3 
110 Fede! St Beton 10 $2 € Ferham Re, Bro 8 


kit with 10" 
-$195.50 
jony veneer cab- 


No, 32F24543. M 
inet for 10” set (shownl......$42.50 
No. 36N24951. 12° tube....$69.75 
No. 34N24556. 12” cobinet. $64.50 


Get bigger pictures with 
a TV ENLARGING LENS 


Now everyone can see the show. En- 


ANNOUNCING THE BEST BUY IN 29 YEARS! 


LAFAYETTE’S 

PORTABLE 

7" TELEVISION 
SET 


only $1495° 


Undoubtedly America’s greatest television buy, You pay 
$149.50... that’s all, No hidden installation charges. No 
landlord's ‘permission necessary. This wonderful portable 
with a big 7” screen is easy on the eye and easy on the 
budget. All you do is plug it in and enjoy the magic of 
television. Picture is sharp and clear and steady. Set 
weighs only 40 Ibs... take it wherever you go. Comes with 
21 powerful tubes, plus a large 7” picture tube. Equipped 
with built in collapsible dipole antenna. No other antenna 
necessary. Vernier tuning on each control. 110-118 V., AC 
only. Handsome leatherette case. 17" long x 174" h. x 
11" w, at base. 

No. 1K113, Shpg. wt. $5 se eeee ee T4950 


LOW COST ROTATOR FOR TV, FM ANTENNAS 


Beams directly to the signal. 365 degree 
rotation at 1 R.P.M. Starts, stops, re- 
verses instantly. Supplied complete with 
Rotator, remote control and ensy-to- 
follow instructions. Less 4 wire cable 
needed to connect units. 

No, 31F21950. Shpg. wt. 12 I 
No. 19P16064. 4 wire cable for above 


: », SENSATIONAL TV IMPROVER 


Giminates antenna mi 
ast fasten to tha antenna post in back 
of your set, then rotate the control knob, 
‘You'll be amazed at the better reception 
you get. 

No. 3124439 .. $5.59 


SAVE 50% ON POLARIZED FILTERS 


Eliminate eye strain. Modern science's 
most successful anti-glare development 
is polarized light applied to a TV filter. 
Can be mounted instantly, easily, due to 
adhesive top. 

No. 31F24431.7". 
No. 31F24430, 10°. 


oes $2.95 
S475 
[EELza] Bic 180 PAGE BARGAIN GUIDE 


Saves You Many Dollars on Electronics, TV, Radio 
and Tools. 


rrr 
Dept OP 


RUSH THIS 
901 W. Jochen Biv, Chivege 7 
300 Sate Ave Mew Yost 13 


COUPON TODAY 


C Please send me Free Catalog No. 89 
Please fil the attached order, for which I inclose $. 
in postal note, money order, or check. I will remit few cents 
postage when order ix received. 
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Rome" by, “6. 
‘TRAINING METHODS, Pili out coupon 


off Auto Mechanics 
of Body-Fender Repoir 
of Diesel Engines 

of Television 


of Refrigeration 
Air Con 


ing 


of Radio Servicing 
Wf Drafting 
off Building Construction 


‘The years ahead are going to be big. Grow 
with ‘them, "Prepare now to get into 8 ereat 
Growing industry” Train with C.TL—a Na 
Elonally Known Senool- Get the Senefie of our 
ffficlent Placement Service whether You Want 
‘better Job or business of your own, You can 
ome directly to our big. well 

WA located ‘only a biock trom” the 
NE ichisan or" pou can, begin 


‘L's SHOP-PROVED HOME 
mail ft today for Soe 


Yerevan Xow Veteran 


LA She's some SMOOTHIE! 


(YOUR CAR, THAT 15) 


Simple to inno, Ne welding. Dvol tet comes 
complete with rubber mounted clomp, Fitings 
ADVANCE FENDER SKIRTS 
Heory duty steel shirts 10 beoutly, streaming, 
Tight ft, 9 role, easy tinsel, prime pointed. 


KI-YL AND RAZZ HORNS 
Get these novaty hornt 


Te fei 
‘ADVANCE MUFFLERS 
6800 S. VERMONT AVE. LOS ANGELES 
we wl mall CO. You pay patoge spon recs. 


of Electricity Electronics| 


Bleed your own 
HYDRAULIC BRAKES 
Easily—Efficiently 

with @ KAR BRAKE BLEEDER 


hydraulic brakes on your car requite 


a. pump brake 
ate out. Fite 
inding G. M., Chrysler cars 
throwgh 1940, and Fords. Only $3.00 post 
paid. Send check or money order today 


KAR DISTRIBUTING CO. 
749 Kelly Ave. Pittsburgh 21 


SIG-NA-LITE” For cars with 


. 


OVERDRIVE 


FITS ALL CARS FROM 8 THRU 1949 


Yeap, gare tare, ee aie Ba 
aeons 


out 
Pala 
vs 
©. _D. MILL PRODUCTS, Dect. P24 
Saa7 Parker Aven, Chicago 3%, Mh, 


Treasure and Mineral 


LOCATORS 
GEIGER-COUNTERS 


FOR URANIUM-ORES. 
EREDIT PLAN FREE LITERATURE 


FISHER RESEARCH LABORATORY I 


Pale Alto, Call. 


STAMMER? 


we book, “Stammeriny 
describes the Bog 
Method. for scientific correction of 
ng_and stuttering—successful for 
48 years. “Free—no obligation. 
BENJAMIN N. BOGUE, Dep! 
Circle Tor 


Its Cause 


MAKE MONEY IN 
LANDSCAPING 


Thocough training by Internationally known 
Landscape ‘Architect. to start your owe 
bens Sous ove Sr aya 

is well al any. Opportunst 
Appevsed for Veterans. Send for FREE 
cs 


K 
a NATIONAL LANDSCAPE 


INSTITUTE. 


SPORTSMAN” 
See 


HO 


rose SUCCESSFUL bi ASTICS INDUSTRY 


o 
Lis», LEARN af HOME in Spare Time - 


You Get 7 BIG Plastic Material 


KITS with your course and can make 
these and many other attractive, useful 
articles while learning. 


Consider the important Plastics field 
for your future career. More products are being manu- 
factured from plastics than ever before—making more 
opportunities for trained men and women. Mail the 
coupon below for illustrated literature which shows 
the many uses of plastics and what trained men must 


know to succeed in the Plastics Industry. 


STUDY AT HOME 
OR COME TO CALIFORNIA 


Take famous Plastics Institute home training 
‘or come to Los Angeles for practical work in 
modern laboratories and shops. Students from 
foreign countries and many 
tending, 


states now at 


START YOUR TRAINING NOW—mail cou- 
pon and get started on the road to success in, 
the great and growing field of Plastics. 


PLASTICS INDUSTRIES 
TECHNICAL INSTITUTE 


Approved tor Veterans + Available tor Non-Veterans 


SEND FOR 
FREE CATALOG 
TODAY 


(eee 
1 PLASTICS INDUSTRIES TECHNICAL INSTITUTE 

Dept. PS-49 1601 5. Western Ave., Les Angeles 6, Calif, 
Gentlemen: Please send me free literature and Information on job ep: 
portunities. 1 am interested in Home Ty Cl attending sehoot in 
Lon Angeles C) 


Name 


Ave 


Street 


Zone —__ 


city, st 


Veteran. Non-Veteran 


> SNAP BLADE | 
KNIFE~— 7 


PRESS BUTTON 1 
7 BLADE SNAPS OUT 


Prywoop BoaT kits 


This READY-CUT 12 
fe. fishing boat can be assembled in 8 hrs, without forms or 
special tools. Kits are complete including all hardware, 
Paint, and etc. Send for free folder 

TAFT MARINE WOODCRAFT 
Dept. K 636 39th Ave. NE. ‘Minneapolis 21, Minn. 
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BIG BUILDING BOOKS 


FE” 


12th Edition for 


EXAMINATION 
SEND NO MONEY 


Learn to draw plans, estimate, be a 1 
odeling. contracting “heae 8) prnct 

cover subjects that will help you to 
Brake more money" Mavonsy. concrete (ora 
ftauure, roof {raming. construction. plumb 
Iie dscorating and’ mans" other subjects, More tana °4000 
paies--2730 illustrations 


BETTER JOBS—BETTER PAY UP-To-DaTE 
A nationwide building boom is in full TION 
swini’ and trained men are Reeded: BK 2B These noo 
portunities are always tor MEN W 
Raw: hooks rupDly, gulek nsily uae 
\f handy. berimanent ret 


INCLUDES 10.0 
SHOTS 


COMPLETELY 


v 
ary 10 Days — At Our Risk 
unt adress 


‘ith ees er Pap TAY 


SPECIALTIES MFG. CO., Dept. 521 
1367 N. Sediewieks Chicago 10, 1. 


Ad porutae science 


WAR SURPLUS BARGAINS 


FREE BOOKLET—For Those Who Suffer From 


TOOTH DECAY! 


About It 


jdress on a penny posteard and mail to: 
npany, Box 309-D, Marshall, Mi 


WANTE PRACTICAL 
RADIOMEN 
Your FCC license is the next Step Up! 


CLEVE. INSTITUTE oF 


DIO ELECTRONICS 


INSTALL IT YOURSELF 
in One Evening. No Damage to Lawn 


Norcorae your lan or earen uke they dogs milion [a 
dollnr"aststes! Invtal’ EVERSPRAY yourself few 

SRERS:ACERTT, | ours. No special tools neeged—only ose small wrest ALES 

fnerelt" VER: | No pipe or pipe cutting. No plumbers to pay. Simple crew onantrs 


SPRAY and | diagram makes connecting easy Spectacular summer 
friends nd Seles! Huge prodits be- 


neighbors will LIFETIME INSTALLATION tween now and Aug- 


‘Air mail name oF 


Bend ne their | No upkeep. No repairs. No Freesing—EVERSPRAY 
orders ‘ana’ get | drains itself APTER EVERY USE! EVERSPRAY Is 
back in profs 

30 ¢'times the 
oat at your own 
EVERSPRAY, 


FREE! 


Coupon 
EVERHOT PRODUCTS CO.. Dept. 74 
2001 Carroll Ave., Chicago 13, Illy 

Rush complete facts all FREE on EVER- 
SPRAY Underground Sprinkler System, 


AIL EVERSPRAS, ety I 
SPT RG mnt Con ae Aes 
To, Rec pats Ce Peli SESE 
Hae eae iiers eae oat uaa eat | quakatres 
BES Shape theteenets tne eimtccbar curate) | EVERSPRAY | rorown se ( )User-Aget () Salenman 
Be Soares becca Mae, ha Maes ol [brick 
pictures and descriptions of EVERSPRAY. It's FREE. Check | Within 10 days EVERSPRAY SYSTEM under monty hack guar 
aR Ser a cata Foetal 
ier doce not |” Name 


The EVERHOT PRODUCTS Co., Dept. 74 | SP rcpeestarcd | Sercee or RED. 


Everspray Division 
2001 CARROLL AVE. emicaso 12, mL t__ City__Zone. 


4 Miracle of Modern Electronics ~ 


REPAIR PARTS ; Big! Powerful! Clear Tone! { 


START YOUR OWN WASHING MACHINE REPAIR BUSINESS 10 $mo00 


‘Tremendo 
inowe come fone a 
thousands” of, "re Wustrations 
ringer rolls. V-belts, motors, genre, et 


na Pm 


Brlee"s1'78 par copy’ postpald fx 
Band heck or money price, today— <3 
mies ofeatnlopue refunded on hrs order 

Extoblished 20 Years iy 
OeaTies Bi RE Aare 
350" rene River ek PeatRick LABORATOR 


Dept F 2450 Sted Stn id 
ean nnn ne nana nnn nnnnnnnnnnne 


BAIRD SCHOOL OF LEATHER CARVING + 221 Monitou Ave. Manitou Springs, Col 


THE WORLD'S LARGEST WATCHMAKING SCHOOL GIVES YOU: 


© G.l. APPROVED, NATIONALLY AC. HOUSING DURING TRAINING © FREE 
CREDITED COURSES * MOST ABUNDANT EMPLOYMENT SERVICE UPON GRADU- 
WORKING AND TRAINING FACILITIES ATION © COMPLETE SET OF WATCH. 
* INDIVIDUAL INSTRUCTION BY EX. MAKER'S TOOLS TO VETERANS © $100 
PERIENCED FACULTY © FREE PLACEMENT BONDED GUARANTEE OF PROFICIENCY 
SERVICE FOR PART-TIME WORK AND TO PROSPECTIVE EMPLOYERS. 


Send For Free 116-Page Information Packet 


WESTERN PENNSYLVANIA HOROLOGICAL INSTITUTE, INC. 
Write Desk 39, 808 Ridge Avenue Pittsburgh 12, Pa. 
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SAVE UP TO 50% sore 


SHARPEN . 
BERMAN'S 


LAWNMOWERS 


Mlustrated 
: Catalog 
Start a profitable business of your own. FREE | OUT OF 
Earn up to $5.00 an hour sharpening lown- “5200 Diamond) PAWN 
mowers in your basement or garage. Just CE) Genuine || 
place lawnmower in the IDEAL Lawnmower Tee BERMAN ce | 
Sharpener and make a-few simple adjust- DIAMOND Brokers — EXEAUONNTOXS 


ments. In a few minutes you have a smooth- America’s Greet Diamond Valves 
perfect-cutting mower. No expt Dert.rs BERMAN B4DG., BALTO. 1, Mo. 
ence needed. WRITE TODAY FOR FULL IN-. — 


FORMATION on how to get started. RUPTURE-EAS EASER 


GRINDS ALL MAKES OF LAWNMOWERS 


A strong, form fitting, washable sup. 
BACKED BY SO YEARS OF a port. Back lacing adjust ‘snaps 

> im front. Adjustable lee strap 
ENGINEERING Soft, flat groin pad. feel. or 


rnencelled Yor comfort 
fer operation support 
‘Mall orders ive 


EXPERIENCE 
SHARPENS SPEEDILY, 
ACCURATELY... 
ORDER NOW 


wend money with order—or sent C.0.D, 
PER BRACE CO. 
P54 Kansas City 6, Mo. 


RHEUMATISM 


ARTHRITIS-NEURITIS-SCIATICA, 
TY you suffer the agonizing 
pains these dis 


THE FATE-ROOT-HEATH CO. 


PLYMOUTH, OHIO 


FREE HOBBY BOK 


For MEN and BOYS 


Boll Clinic, De 


TELLS HOW TO LEARN TO 
MOUNT BIRDS 3 sr BROKEN JEWELRY WANTED 
ie tonathe Me BRORiTS me 2 meres All kinds, Highest cash prices paid for rings, 


SOUR Seirus hictarer FREE'Ne Geen Sente Aoet | Jewelry, ‘spectacles, gold teeth, diamonds, 
1. W. Schoo! of Taxidermy, 2604. Elwood Bldg. Omaha 2, Neb. | ProKen ‘and usable watches, etc, Cash mailed 


Promptly. Write for FREE shipping container. 
Mace voor own, 


Dept. PS, Holland Bldg, St. Louis, Mo. 
wit 
zm) \ 


i) Griffin reavycut 
V LEATHER PROJECTS 


‘Over 100 KITS in every kind of Color, cic. 39th year, Write today! 
“Tooling and Carving Lester, 3 

ccutately cu, all pais included. 
Only Top Grade Leathers used 
‘You do the chosing You do the Dept, 5", 10 W. 33S, N.Y. 1, N.Y. 
tooling. carving, stamping, the 

punching and assembling 


earn PHOTOGRAPHY 


Win success in photography by spare time Home 
Study or at our famous Resident School in the heart 
jew York. Commercial, Advertising, Por 


{connint aise | EVERYTHING FOR THE : LEARN 
Hee gar | | tettiee wore sy MEAT CUTTIN SJ | 
sen 2S onmncum | SEE Ss 
Griffin Craft Supplies SKINS of Cat 


AG PoPuta® science 


New Easy Way Gives lots of 
WOT WATER -3 Minutes 


without Fires 


Amazing Portable Water 
fteater no blaner than yout 
hand gives you plenty of hot 
Youncedt!No resto build, 
fo carrying hoe water 

drop HYESPEED into 


saves fost bi 
mow omy FASTER THAN GAS 
$DIS serty, Sepemdatie curate an so come 
Fangs, AEsant plenty"of hot water Tor 
TSG Rous ant lta des the 
fuel, AC or DC. Comes complete w th cord and ph 
(Ste Fray one sf the Teventone of" tne seat 
40 DAY TRIAL PROVES IT. send no money. Just 
Sg eatoe gid ge 
57M, ae GU. Spe 
Hehe return for iey backs Meta! shortage may tenn 
Brice increas soon" Bost wale Mall onder Foday 
EXTRA, 1 you outer NOW you'll ceive without extra 
cha ray Gots socket that lets si ag im beater 
sna Keep hight baiming a the sume time: Wrfte Todayt 
{Eten onder nent postpaid. une tuarantce 
NU-WAY HEATER CO. Dept, jr. 48-0 
280 Monon Aver Ne We rand Rapids 2, Mich. 


$5,785.00 A Year in 
AUTO BODY and FENDER 


REPAIR 


Says a STEVINSON SCHOOL Graduate 


‘Own your own Busine: 
Keep busy at top pay all year around... No 
FUSE Se" bteka? Bow you the ick of ube trade WE 
FREE Information: G.I. Approved. Est. 192 


STEVINSON AUTO “a ELEC. SCHOOL 
2006 Main Kansas City, Mo. 


“PLASTICS” 


oa sade. 
ASTICS 
Detroit 6. Michigan 


r } High School 
at Home 
Many Finish in 2 Years 


No classes. No time wasted going to and from school. 

Progress as fast as your time and abilities permit. 

Standard H. §. texts supplied. Thousands enroll each 

year in this 52-year-old school. Send for FREE de- 

Scriptive booklet. 

wees = 
AMERICAN SCHOOL, Dept. H446 

Drexel at 58th St., Chicago 37, Ill 

Without obligation, please’ send FREE descriptive 

powklet. 


HOUSE OF 
8648 Linwood Avenue Dept. 


Name. 
1 Address. 


for HEATING 
URNING 


SOLDERING 


‘Acompec venti terh for election, phen 
tru pointer, vie mechonc, dental tednicion, 
jevelen, neon gion former, poste worhen 
fond rod repos men. Burm propane of butone 
{er 13 eontmom how ot cot of ony 3c. No. 
tpoving por 0 get cut of order, Burm in ony 


Suacioceiee oh 
Se umes 


Coype Yoks Riveter 
Compression Squeeze Type 
Uke new, Wot. $ Toke « « och $12.98, 


CAMPERS 
SPECIAL 


or Sine ss tom $0.98 


otra” §=CLECO GUN 


orren? 
10 Claco skin «lemps, 10 #30 high speed 


a 


talroncen ode by sidering 
Send check, money 


ron Valuable tem = no shop or habbit sould 
be witout one! 


Takes less than 3 hours to 
Convert 


HAND MOWERS TO POWER MOWERS 


* Handy-Dandy Lawn Mower 
Kit fits any hand mower 
from the 16 to the 20 inch 
size. 


* Kits furnished separately or 
with power units. 
AVAILABLE G 


seit avaliable for Power Products 
viag” Lawson. Briggs Stratton, 
Stings: other small a epuines ge 
fu. Lauson engibe and 19” heavy duty Pena 


Fania Mowers, 
DEALERS WANTED 


LE CLAIRE MANUFACTURING (CO., LE CLAIRE, IOWA 
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Se Oy 


¥g 


i SIIILZZ. 


START AS HIGH 
AS $3,351.00 YEAR 


Many early Examina- 
tions Expected. Pre- 
pare NOW! Veter- 


ans Get Special Ve Rochest 


Preference! 40- 


(Not Gov't Controtied) 


"Gentlemen: Rush to me FREE 


Page Civil Serv- ¢* of charge. list of U, S. govern. 
fee Book s° ment bir tay jobs, Send FREE 


3 Book deseribine salaries 
FREE — o> vacations, hours, work: 

© me how to qualify for ove of these 
Mail its 
Coupon / 
Today sa 
sure f Na 


* / Address. 


Vet?, 


(aes 


FORMERLY $8.50 VALUE 


Super-Sensationally Priced at only 
en meniscus curved, 


Please send me 
MAIL Ht Cy Send C.00. 
THIS FP Dl Enciosed find § 


couron 
Topay! 


48 rorutar science 


U.S. Army Air Force Type 


Sermy SUN GLASSES 


A any Hime during the life of these 
tun glosses we will fix them for 
rhominal tervice charge of 50 cents 


Moil Postpeid. 


NEW FLUORESCENT FIXTURE 


p—Jewelry Repair Depts. 


A GOOD BUY 
Broken Costume Jewelry—Brooches 


THE NEW LOW-PRICED 


MONO-CYCLE BIKE MOTOR 


FITS ANY BIKE EASY TO INSTALL 


{s the rugued Bike Motor with plenty of power. 
~ igh only 18 Tbs, does 


bicycle as easily as before bike motor was installed. 


SEND COUPON TODAY 
1 Please send me full informetion on Mono-Cyle 
1D Please send me Mono-Cycle Bike Motor. 1 encl 
‘order. for $93. 


money 
jos $4.48 Federol Excise Tax. 


ADDRESS. 


LSENSATION MOWER, INC. 


WORLD'S MOST POWERFUL 


Completely Different 
Than Any © 


 HY-SCORE | 


AIR PISTOL 


Famed HY-SCORE used by experts. Expen- 
Sively made, Looks and feels like & Luger 
Revolutionary mechaniam blasts pellet 
close-to-firearm speed,” EXTREMELY 
CORATE, Cal. 177 or 22, $10.85 includ. 
ing! free 506 “HY-SCORE pellets (pellet 
Value" $1.49 for eal 117, $1.88 for cal. 
(22). Also sample dart, 

1 your deatee cannot suaoly, write tor 

Coers is 


HY-SCORE ARMS CORP. BROOKLYN 1, N. Y. 
BUILD YOUR OWN CONCRETE HOME 


8.00, portald or $1.00 with or 1. COD plus postage 
HOME BUILDER BOX 137 MUSKOGEE, OKLAHOMA 


tor 
rect "from factory. Write et 
erature and FREE trial offer. 


IMLAMD MFG. CORP. Dont Pint « 164 Eats Bala... 


How to Make Paper Flowers and Party Decorations 


© Got this bia, how-to-do-tt 
Sroate thousands of tows, kitts 
tle ‘with sclusora and. paper: 
Foremost Books, 353 Fourth Ave. 


"te SEN etington. W. Va 


CORRESPONDENCE COURSES IM sion 
RADIO cod ELECTRICAL ENGINEERING | 12 


125 


Mae electrieai_ ‘eld, 
‘Theory made 
rach, publle 


LINCOLN ENGINEERING SCHOOL, Box 93 


WORLD’S LOWEST PRICED 


ae $995 


Rts wiee tae 


ADDING MACHINE 35" | : 


ELECTRIFY yous 


SEWING 


Mother, Wile, Sister 


NEW 
Improved 
Brownel pas 


SEWING MACHINE MOTOR KIT] | 6’ 
© EASILY ATTACHED IN SECONDS! 

© ANYONE CAN DO IT! 

© coms POLY whet & cOMWEcTDI 
@ | YEAR GUARANTEE OW ALI 


COMPLETE WITH 
GIFT SEW LIGHT 
HLUSTRATED 


ANY MAKE, 


ne meter how 
old, converted 
modern lect 


machine. 


= =pFREE 10-Day Trial Offer Coupon 


1 arownsut pistaiBuTORS, INC., Dept. 35 
New York 13,N. ¥. 


BE IN BUSINESS 
FOR YOURSELF 


Exciting New Book tells you how to make 
Big Money in your own business 


ting Novelties for Money" reveals plans and idens that 
ike your future sound and secure. No experience, 
‘skill or edueation necessary. Work spare time or full 
even in your own home, Book just bulging with 
‘aking Ideas, You'll especially want to read. the 
‘chapter about the amazing new material... Ploce 
Hite, It is the new material with 1001 uses that produces 
Colorful Snishes that look like Plush, Velvet, Velour and 
‘simost any surface. Also Includes @ full page 
jows you to. nee and actually’ feel 
| Price of “Casting Novelties for 
Money” is $1.00. If not more than completely satisfied, re- 
turn book in one week and your money will be promptly. 
Fefunded. Send check, cash or money order mow. . + OF 
Write for FREE information giving further details. 


BING PRODUCTS, Dept. PS46, 88 Broad St, Boston, Mass. 
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WOULD YOU SPEND 10¢ TO LEARN 
DAN LURIE'S MUSCLE BUILDING SECRETS ? 
a 


SOCKET SET || 


IN LURIE four time, winner 


LOTS $300 & 


In California's loveliest Garden Spot, on scenic shores of 


erate climate. Conse: 


| Free literature, 
RICHARD S, OTTO 
Son Luis Obispe, California 


WOOD CARVING 


9” TALL FIGURINE 2% $1.85 


This beouty le catily carved in white pine with 
mahogany and velvet base. Complete Lit includes 
Material, orm templates and’ instructions. 
For more new and unusual projects send 10c far 
latest catalog. 


BRAUN-CRAFT ‘wavkt°okn! Miewigan 


‘community. Pinest investment 


DARK ROOM VENTILATORS 


i an a. 
> 


VENTILATE Your DARKROOM 


F.0.B, Fresno, Shippin weleht 3b eis 
ARMY SURPLUS SALES 


1820 Tulare Street Fresno, Caiit. 


| Simonize-Polish Sand Drill 


WITH THE 


Cummins #23 Purpose*: vit 


wt, ortgiat sacobs 


DEGREE IN 
27 MONTHS 


ENGINEERING 


INDIANA = Secnoitist 
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The NEWEST. THING in \ VISORS 


$2495 st Sere 
$22.50 


to you with prime paint ready 


PORTABLE POWER WINCH 


with 2 cyl 11 HP. Waukesha, 
‘Gasoline Enxine. 
; Tedey about $1650 


$425.83 


“Sing 92" FEDERAL IDENTIFICATION O, 


$2 @ b 
CERAMICS 


SURPLUS BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
‘Complete Optics! Complete Metal Parts! 
‘WE SUPPLY FULL INSTRUCTIONS 


GOVERNMENT'S 7x50 
BINOCULARS 


Save More Than 35 Regular Cost 
METAL PARTS—Set includes all 


of all unmounted lenses 
ize projectors: 


ioe Projectors, ten: 
With Shutter and’ Dia 


‘WOW TO MAKE 


Order by Stock Now 
Edmund Salvage Company * 


Wew JERSEY 


THE LAND OF 
OPPORTUNITY 


ALASK: 


is not unusu al for trained Sicilia 
teint ns to charge on that basis! If me- 
lly inclined, send for FREE BOOK, 
CHRISTY TRADES SCHOO} 
tral Ave., Dept. D-7601, C 
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TASy 10 ATTACH 
Cuirs Oven VisOR 


E-Z VIEW 


the new and 
scientifically better 


GLARE SHIELD 


BOOKS ON APPROVAL 


5 $EMD NO MONEY. Just mail the coupon 
fora complete set of 4 Big, Thick 
Books. 20th Edition. Over'3700 P: 


AUTO 
i re 


. Bich Pe Babies, Ore bree bs 
\ oe e 


BY) america wens tis 
fs°dencinas at bi JEWEL INDUSTRIES, INC. 


nit Salnable Aiustrations, Send the coupon Get Relief This Proven ior 


Topsy 
Why try to worry along with trusses that gouge your 
Sesh—press heavily on bips and spine—er 


support in case of strain 
‘aay work or play. Light. Waterproof. be worn In bath, 
site ae GS" Aceh Send for amazing FREE book. " "ro Ruptured,"” and 
Tncluds consulting’ service details of liberal truthful 60-day trial offer, Also endorse- 

tents from grateful users in your neighborhood, Write: 


Cluthe Sons, Dept. 14, mfield, New Jersey 
FOLD-A-WAY 


FOR MEN WHO 
QUALIFY IN 


DIESEL! 


ASSURE YOUR FUTURE. testy, big pay jobs 
await men qualified in Diesel, Tractor and Heavy Equip. 
tient, Can you tabe advantage of Diesel job tnd advence- 
tent opportunities ia ths fast-growing Geld? 


COMPLETE DIESEL COURSE AVAILABLE. 
If you are ambitious and want to get ahead in this lucrative 
field, you'll want to know about the complete training in 
Diesel provided by Interstate. Trains you at home in spare 
time. Does not interfere with your present job. Covers all 
phases of operation. Up to the minute. Revised regularly 
to cover new developments, Free placement advisory service. 


YOU OWE IT TO YOURSELF 

1 LTS. home Diesel training. Thow- 
‘students agree it has helped thers to bet= 
{er jobs. better pay. ft can do the same for yout 
SEND FOR FREE BOOK TODAY! 


Well gladly send you our big 24-page 
Getting Abend 10 Dig REEL 


Paste coupon’ on penny card and fall to 
INTERSTATE TRAINING SERVICE 
4035 N. E. Sandy, Portland 13, Oregon, 


! 

! | 

! te | 

| a 
SSS SSE | SE 
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Make Ur Own POWER = 


LAWN MOWER 


This Coupon Will Bring You 
FREE SUCCESS ACTS 


Train For 
Big Pay Opportunities in 


AUTO BODY« FENDER WORK 


ield which pays bis. 
is growing rapidly? Then 
Y'& FENDER RE 


ings. Inquiries 
PRICE F.0.B., K.C., MISSOURI 
SEND CHECK OR M0. NO COD's 

ATLAS EQUIPMENT CO. 


229 S.W. BLVD., Dept. P.S.3, KANSAS CITY, MO. 


FOR FUNI FOR PROFIT! 


ppdrcnnneseegae 


JONAS HANDCRAFT (Dept. Ss) Fosier 


32 FRANKFORD ST. NEW YORK 7, N.Y. 


with, 


New 1949 line with extra features! Riding 
and walking models, 11/ to 5 HP. Com- 
Sieore. Subic Radress plete gear drive, no cheap belts or chains. 
| Large tires—high clearance—easy to handle 


$436 with cultivator. 
OER your $44.75 years of garden tractor experivace! 


PAGE DAIRY and FARM 
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Sensational NEW 1949 


MIDWEST 


RA D | os with 
DUAL-SPEED, f 


Series = 
AM-FM Ke 
CHASSIS S 

SEPARATE CHASSIS OR 

‘COMPLETE CONSOLES AVAILABLE 


SYMPHONY GRA 


M-FM RADIO-PHO 


---also the NEW 


Hy) MIDWEST TELEVISION 
with BIG 75 Square Inch Picture 
Write for FREE Folder 


FACTORY 
and SAVE 


Please send RADIO Cotclog 
Please send TELEVISION Folder 


FREE Qecountant | 


oe alesman 
Secrelary Y 
Slenogtaphert 


SECURED FUTURE .. 
FREE EMPLOYMENT “SERVICE 


ings folds through Hill's 


TO BEAN... 


AHL TIVN © 0 0 6 0 0 
S 
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more, Do away with thoeshopping 
troubles ond SAVE MONETI Money-back guarantee 


REGAL SHOE CO., Dept. 215 Whitman, Mass. 
[SEND 1» Fon extant 


yw" WOOD PRODUCTION 
ENGINEERING 


KLOK INSTITUTE 
Gnand RAPIDS. 
NU-WAY 
LAWN MOWER 


Write for 
FREE Circular 


price $12.50 


Why Pay More 


NO INCREASE 
IN PRICE 


TRACTOR-LITE MFG. CO., srr xe 10wa 


% = DANCES] 00 


ROLLoEX— 


An ASSURED FUTURE for You 
i earn Profitable = 
WATCH REPAIRING /\ 


“0 Coy G.I. Approved 
rottGraduste Plan af school 


Write Today for COMPLETE DETAILS ‘to 


American Institute of Special 


Dept. 200 iding, Grand Ropids, Michigan 


GET INTO) 


DRAFTING 


The Draftsman Plays a most 
A al Important Part in INDUSTRY 


DRAWING OUTEIT INCLUDED Practically everything that’s bui janutactured these days 


is constructed from blue print drawings repared by the drafts- 

with Drafting courses. giana He is the KEY man in indus sy, No few machines can 

iia tootayourienitine ana ole ile, 0. bridges erected, no buridings constructed und 

ing drawing table. With them yeu can the draftsman has completed his work. — 

put your ideas on juickly and Drafting is clean, interesting, professional-t 

with accuracy. Wit! ‘Frain ing you are draftsman is paid well to start. And he has real opportunities 

all set to master Drafting in months, for advancement to high-pay jobs in Engineering. The tre- 
‘not years—at home. eye pence programy ahead in industry will require 

more drahsmen than ever befo 

l jan in Spare Tim ‘At Home! Send today for free information. Sce what 

(or at the College in Chicago) done for others, 


A few hours of pleasant home study COUPON TODAY 
every week—that’s all. With Chicago 


Tech's help, you train yourself, ste MAIL COUPON NOW 

y step. This tested method—devel- 

oped over 44 years of C.T.C, progress este reteen oteen Chteoge 14; In 
“prepares men for good positions in 4 ‘bout 


industry 
CHICAGO 
TECHNICAL COLLEGE 
D-226 Tech Building, 2000 South Michigan Ave. 
Chicago 16, Ilinols 


AVIATION | Dax follies 
10: (OE & AR FOR PLEASURE 
In THE Pattest : AND PROFIT 


is training 
«it can do for you. Simply MAIL. 
in an envelope or use a penny postcard. 


c 


TNOUSTRY. . 


Learn to Draw in Spare Time—At Home! 

SUCCESS< Speedin 100 TRAINED ARTISTS are capabie of 
ee earning $65, $80 AND MORE A WEEK 
aus oeronoutical ‘school. “Gove Rrepare, yourself for a pleasant, profitable 


ernment Approved and industry recognized. You learn SIGNING. CARTOONING—ail in one co 
on “live vaireraft—the same ‘type you will work on | plete bore stuay course. 


Inctoawe yale earnings. Troi ler @ successtul career 
ot ‘This internat ionoliystem: 


: 

See Wate bite ata ek 

Matte ugh counes, im francine, rom, | Ui oe reer 
machete ncaa Seunct. sotonsone: £Ueht ie, Ma ie 
MR 

eerie 

seta oehren ears 


sa oo your Own cme, Raty'ntydents earn 
Management and Operations, Instruments, Link Trainer | 
‘and Parachutes. | 
| 


‘Spartan’s 21 years of experience is your assurance of 
getting ‘the greatest amount of training in the shortest 
Possible time. 


Investigate the many 
‘and the training 


SPARTAN 


SCHOOL OF AERONAUTICS 
TULSA, OKLAHOMA 
MAIL COUPON TODAY 
I Spartan School of Aeronautics 
J Tulsa, Oklchoma Dept. PS-49 


Pleose send me comple 
\ orn meee 


| Nome____Age___ 
Sa 


Woes aaStita== 


bh 
Si So es 
ete aa en 


‘and Aviation 
Coreer Studies. h : nae . 

iri vexsecons =-++-Zone... -State. 
ee eer | 
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WAR SURPLUS y 


ARMY SLEEPING BA BAG eX 


Seavine Army supls, 100% woo 
-—quoronieed ay 
cos" 


CORPS irs 
Paige: 


Kopieapai 


round 


| segs ened 
imal ry " 


Jorge. 4 for $2) neath, 


Abd 13 for mai 


98¢ 4 


‘Add 10 tor mie, 


(&. MADE $14 PER DAY 
While Still Learning 


“ny the time I finished half your course. 
T Was making $14.00 ber day. Thave made 
SEPHRE te tide ie tre than pay 
for the cour .M.—West Virginia 


(rat! ELECTRIC 
APPLIANCE 


We Teach | REPAIR & SERVICE 


andy with 


(OPEN Your OWN SHOP 
HOME | We Include An 

sale atk | eugcrnicat 
tan ee a APPLIANCE 
TESTER 


A Bie Kit 
Tota 


MAIL THIS COUPON for FREE BOOK 


TE PACIFIC TRAINING SCHOOL 
{TANS ‘So: Grasuway, Dept. Sr04~ Los Angetes 3, Cait. 


Dear Sirs: Please send me, without obligation, your fret 
booklet and complete det 
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Command Bigger Money! 


STUDY LAW 


STUDY AT HOME for BUSINESS SUCCESS and 
LARGER PERSONAL EARNINGS. 40 years expert 
instruction—over 114,000 students enrolled, LL.B 
Degree awarded. All text material furnished. Easy 
payment plan. Send now for FREE BOOK—"Law and 
Executive Guidance.” It explains the course—how 
you may enroll and the many ways you may profit 
from Law Study, Write TODAY to: 
AMERICAN EXTENSION SCHOOL OF LA 
Dept. 17h 646 N. Michigan Ave., Chicag 


YOU CAN 
EARN UP Ly 


Amazing All Weave Electric Loom weaves 
uns, draperies textiles ia hundreds of col 
ors and patterns. Produces up to 40 feet of 4 
Fal deal business for physically handicapped, 


easily obtzined. Uses 110 volt A.C. 
Sr saline motors supplied at extra cos 
(size loom, capable o 
-daty, production-line work, yet reasonsbly’ priced 
efor descriptive folder TODAY! Dept. PS. 


8.5. 
DEGREE IN 
27 MONTHS: fiin§c! 
ih Year. Grad 


Stadentsfromall Sept, J 
cover the w 


BROADCASTS 


Julorenare, munbmeDs or USES wlin od 


nw KAISER C22 
1949 Cex SPORT ya 


ACTUAL SCALE MODEL 
OF THE NEW SPORT CONVERTIBLE NOW 


BEING MADE AT WILLOW me DETROIT sy a 
“ y 


INSIDE 4 
CONTROLS * 


AS) 
3—FASTER 
© STEERING WHEEL 


DRESS UP YOUR WATCH FIRES SNUFFED OUT aN 
AND SAVE MONEY, TOO! AUTOMATIC BEY 8 


RED COMET 
FIRE EXTINGUISHERS! 


When fire starts Red Comets xo into 
oh action, release powerful spray, create a 
oe blanker of fog which smothers fre— 
Misi any without human aid! Can be mounted 
in homes, shops, autos, boats 
encloved space! Write for FREE LITERATURE today! 


JEWELERS SURPLUS OUTLET RED EORPORATED. 
35 SOUTH 7th STREET 4 netst 
MINNEAPOLIS, MINNESOTA 


unded. WEI 
sea Ds ecttoes "ft ia beads =e 
ated, Dual Carn, Electrode for Cult. ‘dere add 2H tax ree. folder 
rung welling serait sod teers: CALIFORNIA TECHNICAL PRODUCTS. CO. 
5 Angeles 13, 4 
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acquire = ——.| — 


NIGHTS AT HOME! 
LAI LL.B. DEGREE 
‘LaSalle’s famous Law Library—used as refer- 
in many Law libraries and Law offi 


led thousands to 
spare hor 


markable volumes, compiled by 
leading professors and lawyers, cover 
field of Law in condensed, ord 
plified manner. 
‘You advance rapidly with this gre: 
plus special lectures furnished. We 


le you 


sonalized Problem Moth- 
you learn by doing—han- 
morizing rules, 


—not by 


ing questions abou 
telling how 

rapid udvancem 

. Mail coupon below 


LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 
417 S. Dearborn St. Dept. 483-L Chicago 5, IMI, 
Send mo your two FREE booklets deseribed above, 


LOWEST 
DRICE 


weal 
ORIGINALLY 
$71.50 
Our Price 
ONLY 


17 JEWEL iutrsn 


CHRONOGRAPH 


on PAS 
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22 Comespondene Seal sade te 
Rete Vek Rppoed for Wrcrane For 


The PROFESSIONAL SCHOOL OF CARTOONING, Inc, 
SQ ore 2. 505 Fn sno + Hew Yo 7, N¥ 


Piles May Lead to 
Chronic Ailments 
FREE BOOK—Explains 
the Causes and Effects 


ca 


rey e uONey 
Drsrutaneces 


No obligation. Write to Thornton & Minor Clinic, 
Suite 449, 926 McGee St. Kansas City, Mo. 


LEARN TO WRITE 


Save on war surplus. Job lots. close-outs, 
overstocked" merchandise. "and. leading 
Standard “brands, ‘Thousands of "use(ul 
ems for home. farm. factory 

‘dusitial plants. taboraiortes 
Snythine™ you need. tncludin 
ana asd” power tools. tors, machinery, 
Biotors, engines. aluminum’ ete 

Tne Original 
(MIDWEST BUY ANYTHING CO, 

Dept. 5, 1820 Locust St, Konses City, Mo. 
Not connected with Firms of Similar Names 


Build own BOAT ss 


749 WASHINGTON AVE, 
WOODSTOCK, ILL 


ody-Fender 
Diesel 


Mechanics 


Body & Fender Butiding 
‘Astometive Mechanics 
Diesel Stechanies Ret 


Name 


Radio-Television 


Ics 


‘other information about the eld 1 


Address. 
chy. 


CREI Prepares Young Men for 
Professional Careers with Industry-Recognized 
‘Training in 2 minimum of time 


RADIO—ELECTRONICS 
TELEVISION ENGINEERING 


Gas of CREI residence school are preferred 


by industry because of their training and ability 
Thi hat CREI m 
8 of practic 
jechnical fields, 
faculty, modern and 
‘and equipment. 

twice monthly and each 
Wance as rapidly as he is ca The basic 
¢ with one specialized course requires an average 
of 20 months to complete, CREI is recognized as one 
of the country’s leading technical institutes. Its work 
is of college level. It pre- 
pares the young man for a 
good job in industry in a 
minimum of time. 


Approved for Veteran's Training 


|APITOL RADIO ENGINEERING INSTITUTE 


‘An Accredited Technical Institute Founded Im 1927 


i, espapiion, ie the rang 
uiekly find good Jobs. With 22 
teaching experience in these high 
GREISmers an outstanding 
Complete. laboratories, sho 

New students are actepte 
ma 


14 me your illustrated catalog and complet 


Age. 


State 
Bilt 


of Old Line Legal Reserve 
LIFE INSURANCE 


FOR ONLY 54 50 ‘A MONTH* 
e 


AT AGE 21 (other ages in proportion) 
in effect Sth yi 


Or you can buy as little as $1500 of this unique 
protection at only 90c per $1000. Policy offers 
all Standard Provisions under rigid New York 
State Insurance Laws. 

For 42 years POSTAL has sold life insurance by mail and 
over the counter: (has satihed policy-holders in. every 
State: has over $14,000,000 in assets and has paid out 
‘over $62,000,000 ia’ benetts 

All’ Standard Policies, mea or women, ages 10-60 at 
low cost 

DIVIDENDS, payable annually, further reduce the 
low cost of your insurance. Send coupon for further 
derails and fates, Life Insurance {is vital! 


GET THE FACTS BY MAIL ===: 


POSTAL LIFE INSURANCE COMPANY 

iti Fifth Avenue, New York 17, N. ¥.—Dept, M-873 
Mail me without obligation com 
your low cost “Modified 4 Polic 


*One Half Perm: 


Name 
Occupation. 
Address. 
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| Tells How You Can Learn to! 


| TEREEY MOUNT 


Make $15 to $50 a Day 


Every skilled workman will tell you 
Plumbers have the best of it. W1 


BE A PLUMBER 32'weexs Baa NOE EE tee 


Learn With Tools—Not Books Seni Ulaiaats Set Cova be. bene Be 


Xo need ever serve an appren 
No pp 


Shoot eapsacte <i witha 


CROSMAN wits your crosmon you do more 


CROSMAN ARMS COMPANY, INC. 
9 HENRIETTA STREET = ROCHESTER 7, NEW YORK 


>, DRAFTSMEN 
Making a large, steady 
Patent income 
Drawings 


Be a Safety Engineer 
or Personnel Manager 


home for these well paid professions, These 
Ae practical courses with '« money back kuarantee 


» , INVENTORS National Safety & Person Trainin 
money- and time- 1 a | 
saving information EASY TO EARN CODE 


AT THE TOTAL COST TO YOU OF ONLY $3 ie 


TP ane barangay 
eeiaty from this Bodh Ai 

as ye 

ft patent 


LEARN WATCH & CLOCK REPAIRING AT HOME 


wirn our Enlarged seu 


Tit you don’t have to take nur word for 


USE THIS COUPON TO GET A van TRIAL corn. 


The Mocnilian Co., 60 Fifth Ave.Mow York "I 


1 jpPietse ser me » copy of MAKING PATENT DRAWINGS for 
10 top tht Gociae tances HF wil pay 408 
1 Otnerinise Tilt return i 


Signed 
' 


V address 
(Please give posto! zone number if you hove one) 
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TO THOSE WHO THINK LEARNING 
MUSIC IS HARD 


Just strike these notes and you're playing the beginning of the “Merry Widow" Waltz 
Look at the diagram, The 
first note of the music is 

D.” Following the dotted 
line to the keyboard you'll 
find “D" is the white key 
between the two black keys 
near the middle of the key- 
board, Now read below 
how you can learn to play 
any Instrument quickly 
and easily. 


EASY AS A-B-c-— COSTS JUST A FEW CENTS A DAN 


Don't delay, Send now for our illustrated Free Booklet and 


@Perhaps you think learning music is a tedious grind. tt lan't “Print'and Picture” Sample Which ful 
Say"fonger! Lo ect 


nd monotonous able method. So 


ical 


Learn to Play by Playing 
ou by mall trom the 
Thstructions clear diagram 
play by playing real taney by 
Bote, First youre told how 
todo a thing. Then a picture 


WANT TO 
Write Stories 


FREE LESSON Articles 
EF wa how YOU 
ern ot home 


WEL: DING 


TNE AT HOME 


G0 Les. oF READY MADE PARTS 


BUILD YOUR OWN wi“Sniy 
HEAVY ald wane te 


ALMER Institute of Authorship e Est. 1917 
[rprove Tor Veorors\, “80,NO, SYCAMORE, Dept, U9 
ATOMIC ARC WELDER CO., 1039 So. 19th St Omaha, Nebr. Tovproved for Veterans, WoutywOod 76, CALIFORNIA 


---For NATIONALLY ADVERTISED 


TAKE, 77g APPLIANCES, TABLEWARE AND JEWELRY 
CR Nake 25% Profit on Every Sale 


Easy way to make extra cious Stones. You make 25% Profit (one fourth) 

money in spare time, Friends and neighbors onevery order and fill all your own needs at low, 

glad to order from you because every item wholesale prices. Don't wait. Startearning and 

is Nationally Advertised by “BIG NAME” *2¥"'9 money now. Send name on posteard to 

Companies under a Money Back Guarantee. MAXILUME Company 
‘Send name today on a penny postcard for big. 125 West Hui 

illustrated catalog that shows scores of highest Dept. A. 


Jewelry—other high-styled Jewelry 
‘Set with Diamonds and other Pre-~ 
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BUDGET-SAVING 
HAIR CLIPPER 


Aamoves Wit 
Under ms “I 


Beni 


mighty handy for removing si 
cial-design blade for clean, close cutting. 
110 V., 60 cycle A.C. Fully approved by Und 
Laboratories. Only $9.95 at drug, department, hard- 
ware and electric oppliance stores. If your dealer can- 
not supply you, order direct from factory. Send check 
for money order. 5-DAY MONEY-BACK GUARANTEE. 


ELECTRO TOOL CORPORATION 


DEPT. €539-D © RACINE, WISCONSIN. 


machinery enables you to start small and grow big. 


<atlog, CONCRETE EQUIPMENT CO, 
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FINGERPRINTING 
L AND 
IDENTIFICATION 


IN YOUR OWN HOME 
IN YOUR SPARE TIME 
spondence courses 


‘inet! the fd of CRIME DETECTION, 
Under the Private Correspondence 


‘Schoo! lew of Penn 
‘yivenio. Ucensed by PENNA. 
he Dept. of Public 


De. W. Nisson 


OF CRIMINOLOGY 


DEFT. NO.'I8 
Extension Division 


Philadelphia 6, Pa. 


FREE 
Booklet 
OnRequest 


INSTITUTE 


Brenner, Director 


2nd Street 


Foren, statoen dscle 
objects FAT GLOW TED AS ihe 
se Se industry. Bo 


— [SAMPLE e 


Hecate aaa onerous mG 
{id tree sample to how yoa how they Gi 
Madion aa, 303 Fourth ve Dept. 5-5, New York 10, KY. 


FALSE TEETH 


KLUTCH holds them 


pelt ey 


A-2 FLIGHT JACKET 7:4, 
Were $21.95. New... $14.95 


a 


Plastic 


casters, EMBED REAL FLOWERS 


and TS in WEW Magic PLASTIC 


Now, create many unusual things like the 

“Coaster shown made by 

on im Castolite= =the 

that pours cold tke 

af cleat or may be 

fects, Embed other 

Sweeta: 400, also coins, battertiies, medals, 
(c Mke really different 
icks, picture Trames Tor 


POUR GORGEOUS BOOKENDS 


ite makes it any to cast exauisive 
Sookenth Hike the se Make dup 
Extey of hundreds of art objecta fgutines, 
‘ete: No spectal artistic ability t 
‘ew enpyfo-use Cantomnold you,make Your 

in minutes, Use 

simple sepby 

varure, fine profits 


EMBED YOUR PHOTOS 


Preserve treasured photos in Castolite, 
Make ‘beautiful medallions like. the 


Woodstock, Minois 


FISHERMEN! 


‘CAMILLUS CUTLERY COMPANY, H.-Y. 


HANDBOOK OF AIRPLANE 
MAINTENANCE & OPERATION 


For in ore td seat ree este 
See crcee, : 


gy NATIONAL AERONAUTICS COUNCIL, Inc, Dept. 204 


“LEARN-BY-DOING” 


—_ 
NATION'S. 
LARGEST 

EXCLUSIVE 

ELECTRICAL 


PRACTICAL TRAINING 
NOT “HOME STUDY" 
G.I, APPROVED $5.) Ps of ft 
Pavia ergs natacea a Eat Me 
ep gee 


Name 


a few cents worth 


of materials 
BRINGS YOU DOLLARS!! 


Wave Vvour Own Lasting, 


Y successstul Business -Be Your 
Gower Goss_Nelo Fill Huge Demand] 7E COMERS 


No Experience ts Necessary 


Toys 
old or new 

Weld ond 
START RIGHT AWAY PE i: 


ed, including Tully 


Ber month full time; up to $75 per week 
Soave ime, 


pisriay 
PECs. 
wnuswally 


ot ond protivoble IDEAS. 
Bot NOW — be frst 


7 
Covers Wood, DASHBOARDS 
$e, Fabric, Metal, Gloss, made sol! 


Plast , Plastic or 
UES iy Snr trfoce 


mis 
couron ~~ #o, 
COAST ak 


INDUSTRIES +: 


Street 
c 


MICHIGAN TECHNICAL INSTITUTE LI Velen} 
2281 W. Fort St., Detroit, Mich., Dept. PS-4 i 4 
{NAME = 
| streer. 
cury, STATE 


APRIL 1949 G3 


NEW-SURPLUS LIGH LA 


HUGE SAVINGS IN TOP 


300 WATT, 110-220 VOLT Ac, 60 
Gvcle “light” plant. Powered by "1% 
HP gas engine. direct drive. Mounted 


ee $99.50 


Stock S408. 
300 WATT 110 VOLT Ac, 60 cycle 
‘OMAM light plant. Compact, mounted 


gr bite $149.50 


it plant with Briggs: 


$149.50 


1000 WATT 110 VOLT AC, 60 cycle light plant with Briges- 


fi snmedel BF gus ening $179.50 


VOLT AC, 60 cycle light plant with Briggs 


BU sett 5B g.00 


yock 317 
Used, like new. . 


5000 WATT 110 VOLT AC, 60 cycle light plant with auto- 


$625.00 


atic remote control, Powered by Jeep 
i, “gus engine, Rebuilt like new. 

yock 318 Snly 
500 WATT 110 VOLT AC, 00 cycl 
by Ved Waukesha 4 cyi- gaye 

Continental or. Hollins 

itor. “Remote” control 

100 ft, starting cable, a 

te ‘Compl 


fae uet St $675.00 


‘Add'$6S. for thinisformer to make this 
plant. 3. phase, 220 volt 


QUALITY LIGHT PLANTS 


.000 WATT 110-220 VOLT AC. 60 cycle light plant with 
fomatle remote control. Powered by ‘Jeep 431. Rus 


Snuine, Rebuilt tike new and. kusran- $900.00 


Youd Stock =34 
28,000 WATT 220 VOLT AC, 3 phase, Skid mount, Spare 


a see QQ 5.00 


‘Powered by new 
Stratton model 229 

Stor. Generator “alone lists. at 

Theostat, 4 female plugs. Portable mounting on ball bearing 


278 = ig robber wheels, $1 85-00 
GENERATORS 


20 VOLT AC generator. 
Motors a Specialties Co 


$34.50 


300 WATT, 12 VOLT DC generator, 2000 
Hpac Heavy duty with Current. cut-out 
Felay, high and low switch. 30 amp moter. 
Gan’be bousht less shaft and base to. be 
Used direct imounteg to friags-Stration 1 HP 


$7.00 


‘Bicor” $125 
ICE, new 


$909 WATT. 110 vour Ac, 00 ole, $7Q.5O 


Stock 2 


OUR Pi 


ALL iTems GUARANTEED C & H ELECTRIC C 


AS REPRESENTED 


MILWAUKEE 


SURPLUS on 
FROM MID-WEST 
SUPPLY FIRM! 


servierabie 
though used 


in perfcet condi 3 for $1.79 


shirt is eut from durable wash materials, ebnice of 
Woe oe tan, Well made wit 


‘Order today 0 
Just send name, 


SEND NO MONEY! 2555-2! an, 


ay prntman plus postage ¢ 
Tuspeet 10 days 
Hf 


9c 
$1.49 


WORK 
Sud waist mr 


COVERALLS” 


Sond the 


MILCO SALES, Dest. 


64 rorutar science 


438 W. JUNEAU AVE 


WISCONSIN 


‘BLocK 
TEXTILE COLORS 
INSTRUCTION BOOKS @ WRITE FOR CATALOG 
DWINNELL CRAFT SHOP 
Dept. F594 + Elm Grove, Wh 


DIRECT FROM FACTORY TO YOU 
Nationally 

streamlined Powerite at new low cost. Ideal 
for work and play! Write for FREE LITERATURE! 


75 POWER 
MICROSCOPE 


INCLUDES KIT 


wary 
Stand ‘and Bairline adjustment. KIT 
includes Pllofim ‘Cover, sildes, 
Specimens, Balsam, Tweszers and 
Drevecting Tool, With 150 power 
5 0." Send ‘cheek oF 


MONEY BACK GUARANTEE 


Money refunded if microscope 
iS within 30 


W. E, ROWE CO., Dept. P. 5. 
P.O. Bex |, Brighten Station, Rochester 10, N. ¥ 


BUILDING 


AT HOME - All Blue Print Building 
Plans, Specifications, Lessons Furnished 

Eam more money as a building tradesman. Prepare for advance- 
ment and increased pay as a building for intendent, in 


Spector, estim 
ing contractor, 


FIND UT ABOUT TRAINING AMD |. 12a me's ah 200008 
OPPORTUNITIES FOR YOU IN BUILDING mene pos b @. plus expanding fa ding ‘construction. 
i : 


Established in 1904, Chicago Tech n—How to Read Blue Prints, ani 
e offers you 


be-a build 
ing business in this busy, 


in your spare time. Learn modem cons 
Is; how to lay out work and direct all ‘operations, 
This is the training needed for rapid advancement to. highe 
jobs, o your own successful building business, 


MAIL COUPON NOW 


can get started 
TODAY in an envelope of paste on penny 
posteard, 


CHICAGO Neiciacsicicesastionit Awe 
TECHNICAL COLLEGE 
Tech Building, 2000 South Michigan Ave. 


State 


CLEANS CLOGGED DRAINS 


scons wane 


WESTWOOD SALES CO. 


GENUINE G.E. MOTORS 


Capacitor Start, Ys" Shaft 


zip Stee io, eS Se 
JOHN E. ‘-ANDLER CO. $ ‘pay the "postage 


210 N.  Kelamazoo, Mich eet, New York 54, N.Y, 


BIG PROFITS! Right Your Os ae 


No Experience Needed *-:": 


At last a way to get in on the Big Money made every day in Copper Art— 
Blaques~Bowls rays cits It kind& No art falent neces: 
tary-our NEW. METHOD makes it 20 easy, even a child can do it. Big 
Markets waiting. Anyone can learn quickly—you start. making money 
Fight from the start Dow't mies this opportnity to cash In ab once on 
Maat ins big-paying easy to operate business Be your own boss. 
(ONE act NOW to get all the free detalls~just send your name on & 
mots,teve penny postcard today~ Do it Now! Write toda 


sr" HOLLYWOOD COPPER ART STUDIOS 42:7s6,ti027 uit 


— 
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WAR SURPLUS BARGAINS 


“The Bottom of the ie Barrel is in Sight” 


‘AERO PARTS SUPPLY, ay 


MUNICIPAL AIRPORT 


poet PS 
17, TEAS 


NEW 1949 
Plastics Supplies Catalog 


28, Luc 


Y Evegphing, is 
Re ae 


CIGARETTES 


SAVE MONEY- BUY CARTONS 


REX PRODUCTS vrPr. 5 


434 North Gey Street, Baltimore 2, ed. RES 


BG rorutar science 


| aame, adres 0 penny pos 


particulars ard Sow 2 fc 
VACU-MATICCO., 1434~ 1409. State St. WAUWATOSA, WIS. 


Save WMoneg-Make Money 
with LARSON Leathercraft 


c. LARSON co. ¢ 


FOR SALE 
Noyelties—Brooches—Pins—Necklaces—Rings, 


Ete. 10 pound—Sample Shipment 


> a WATER BOTTLE HEATING UNIT 


Complete Plans and 
Specifications 
ONLY $1.00 


ADVANCE ENGINEERING CO. 
P.O. Box 723, Milwaukee 1, Wis. 


"AMAZING NEW 


Wee 


CASTING AND TROLLING ROD 


y@> YOLSTUBCASTER'S patented coil 


spring gives thrilling, live 5 ft. action, 


}q> Nothing like itt Onty 21” overall, / 
| 


box. Shortened arc means greater casting 
eccuracy, maximum distance, Reduces / 
backlash! Cast 3 or 4 ino boat without / 
tangling lines! Brings fish right to net— 

fewer losses. Especially adapted to pi 
fishing or troll 

to ony fisherman's eq 


$595 ba 


Money bock quorantest 
dealer con't supply, 
check oF money 


= WALTCO 
fr PRODUCTS 
Dept. 75.0 
2300 W. 49th St., Chicago 9, Ill, 


NEW! tonccaster...conventional type, high 
quality, solid steel, casting rod blade—42 
Senstive tip action! Fits all STUBCASTER handles— 
only $4.95. Blode and handle (52")—$7.95. 


BEFORE BUYING ANY TIRE—| 


sm Vets Take 10° Discount. You 


& Other Slightly Worn High Tre 
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THE GREATEST 


FOSTER MFG. CO. 247 DELAWARE AVE , 


BUFFALO 2, N.Y. 


PRECISION JEWELERS SCREW DRIVERS 


Complete Set of 8 for Every “Hobbyist” 


ee 


PINE WATCH CO.. Rm. 40.29 Eleridge St. New York 2, N.Y 
6B rorutae science 


$10.65 VALUE—ONLY $4.95 
Hundreds of pieces of reworks in this big bargain assort- 
ment for only $4.95... Plenty for a bang-up nowy daytime 
fcicbration and plenty for a colorful night dieplay. "You'll 
fet the tril yourlife down v9 the ant piece, Glant Can- 
Son Salutes, Sky Screamers, Busr Bombs, Star Shells, 
Block Busters, Zig Zag Whistles, Flashlight Krackers, Sky 
Rockets, Roman ‘Candles, Repeating Aerial Bombs and 
many others. Be sure of getting yours, Rush order today. 
Send Certified Check, Money Order, Bank Draft. Register 

letter f you send cash. No C.0.D's. Catalog FREE. 
FIREWORKS CO. DEPT. 110 


Wapakoneta, Ohio 


\nve SUNGLASSES 


REGULAR VALUE #10 “ow 
ead plated. eda tracer 


Seen am 


BEN’S SURPLUS 
188 Macagan Set PEW 


ARTISTS MAKE MONEY 


DO YOU LIKE TO DRAW? 


Send name, address. age und occupation for 
FREE ART TEST, to find out your ability, 


ART INSTRUCTION, INC. 


INDEPENDENT IRON WORKS 
2416 East 231d Street, Depl. 
tos Angeles 11, Ca 


GLASSES 
BY MAIL 


16 Days Trial 
Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-4, Chicago, 


Accept 1-Volume Science Encyclopedia on 7-Day Trial 


the latest Nonder-lore of science at your fingertips in 
jant volume! Big 256-page bool cr 8000) 


‘Yours on “7-day triail Send ‘Science, 
Chesterfield, Lucky Strike, Old Bt Carton of 
‘and insurance 
JOE SMITH. SALES COMPANY 


Fath Aves New York i0, NY. 
ramei, Philip Morris, 

Gold, “Camel, Philip. Mi 10 packs 

PAID to any point in the U. S.on 5 cartons or more. 

P.O. Bex 1025 Department POS 


Save on CIGARETTES 
eon alee, Woot, 

Ail postage 
Send remittance with order. Wnt for complete 


Toplin, Me. 


Lijetime Written Guarantee Certificate ” 80 


MILITARY TYPE 


BINOCULARS 


S—S27.75 
tra0_$30 75 7xS0—$44.00 
$54.00 10*50—$57.50 


HEAVY DUTY STEEL 
PIANO HINGE 


OVER 300 NEW SENSATIONAL FIXTURES 
For Every meas Need in Our Factory Line 


test hxtures packed 
homes, ete., complete 


‘SELF HELP FOUNDATION 
746A S. Loke 


Nome. 


SELF HELP FOUNDATION DESK 7h [ee 
HELP YOURSELF TO SUCCESS City. 
746A SOUTH LAKE STREET LOS ANGELES 5, CALIFORNIA | State 
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BE A POPULAR GU 


Surplus Bargains 
bane. GENERATOR 


‘These generators are excellent for truck 
bus ‘use. 


GIRLS GO INTO Hy! STEnics 
00 


Yess pulley—$7.95 


red 
s 
HPPED EXPRESS - ee RY SY 


hi Willard 2Volt dy 
5 = Onl 


Brand new, compact, spillproet built: 
in hydromater, 


In Your Car Filter. Save 949% On Cartridge 

Changes, GUARANTEED E-Z Installed 

‘Adapter Plates For Your Filter $3.50 Post 

paid. Free Literature, Dealer Inquiries Lavited. 
R. G. ZENICK CO. 

327 NO. CALIF. ST., BURBANK, CALIF. 


DUST. O0-VAC 


pontene ond hen 


Pic RESIDENTS AD 3% TAX 


WATCHMAKING 


| Be a Watchmaker—Be Independent 
| Get practical training at the only school in Chicago nc- 
reaited by the Horolosical Institute of America and United 
Horologieal Association of Amerie 
Day and Evening Classes-~approved for Veter 


d many other fields. Only $1,961 W 
353 Fourth Ave., New York 10, 


‘Do What Others Now Do— 
Wear a Form Fitting 
MILLER Truss 
which provider natural free: 
Som ant comfort in working, 
salle, playing, horse beck 

a 


me today for FREE 
deigtve dean, Sou 3s, Sc Sore 


Breton 
Quality new. 


i to qualify for one of these Jobe. 
Sinem Neme 
SURE // address vet? Dept.PS. Hagerstown, Maryland. 


TD Porutae science 


Learn 
How to. 


HYPNOTIZE/ 


SOUREE in Vastu Hyp 
Cectieee Serna scceit 
Fas Bane 
eaeeaireygarin ratae 


artlingiow price: Sat. 


‘COMPLETE 


ONLY $1.95 


SEND No MUNty 
Ghuer 
inven 


RAISE HAMSTERS 


The new wonder animals from Syri 
Often called Toy ‘Bears. Delightful pets. 

Everyone wants them. Laboratories need 

¥> thousands. Clean, odoriess. Raise uny- 

J” where. A profitable and interesting hobby 
business, We furnish breeders and instruce 

tions. Write today for free book, 

GULF HAMSTERY. 1540 BASIL ST., MOBILE, ALA. 


NEW! MINIATURE 
DUST MASK Soy 


Bove is al you do 


ox 


to operate, Protects agninst dusts. lint. coal 
cement, grain dust, How 9 eq. in, Miter. 
‘Order today. 


IT, Del 


id Recelver, All-Eloctric 

Receiver d, Fiyweight 

Will four blueorints! Addreag Popul 
York 


WINDOW SIGN LETTERS 
GENUINE GOLD LEAF 


ho fade. Far sare trots 


SAMPLES FREE 


METALLIC LETTER COMPANY, 428 N. Clark St., Chicago 


ig 


mt ‘OF PLANS. ‘nichts 
VALUABLE INFORMATION cus o-sz04 


Superette Dual Vacuum Auto Horns’ 
The Voice of Authority 
on The Highway 
Somers 
sists Coton 


fh il necessary tana 
‘enu‘check or money ode tosay ov order 
THE PROTECTUROD COMPANY, De; 


Get a Good Pay Job-or 
Start Your Own Business 


‘Want 10 make more money? Want to be your ou boss— 
have your own money-making business with your future 
assured? Then learn Radio and Television with my proven 
‘two-way method (lesson instruction plus actual practice) 
that can help you get into this great and growing business 
quicker. You learn by doing, right in your home in‘spare 
time. During your training you get 10 big kits of radio parts 
with which you perform hundreds of tests and experiments, 
build scores of circuits and testers to help you learn faster, 
more thoroughly 

Since 1929 I have been training men all over the world 
for success in radio, television and electronics. To learn how 
can help yeu foo, take the first step ow 
by sending for my big 56-page illustrated 
book that tells how you may cash in on 
radio and television's hig opportunities. 
My book is Free but it may mean your 
future success. Send coupon for it today 
CH. MANSFIELD, President 
Hollywood Radio ond Television Institute 
890 Wout 6th Street, Lox Angoles M4, Calf. 


SEND for THIS BGDK. 


APPROVED 
FOR 
VETERANS 


Check coupon 


ig Saw 
Patterns 


2 


Big Bargain Packet 
62 SQUARE FEET—Full Size! 


50 AMAZING PROJECTS— 
ONLY $3.00 Complete 


Geftsmen PatternClub 
new Yorn 50 mek 


aprit 1949 TI 


10-Second 
Demonstration 
Nets You 


ow “Write with Light"”—wipe off and 
in 10 seconds. Fastest seller in years. 10- 
‘Second demonstration pays you $9.95 eash in advance. Orders 

7. Get started in your terrritory 
*LITEWRITER'" is brand new and hot as a pistol. 


“MAGIC 
CRAYON” 
MAKES SIGNS THAT 


GLOW LIKE BRILLIANT NEON! 
‘Merchants everywhere—in small town and big city—all stare 
With amazement at this newest of all Fluorescent Sensations! 
‘They write on wlnaa with MAGIC CRAYON"~ and Presto! 
before their ver re's a §-color Advertising 
Message that low int Neon Sign 
FREE! Sarpists Slee Kit, Send name on penny posteard 
NOW for Big FREE Sales Kit and Free offer of 
Sample Demonstrator. Nocost now or ever. Rush postcard mow. 


MAXILUME CO., 125 W. Hubbard St. 


DEPT. L-04 CHICAGO 10, ILLINOIS 


Toga. 
a a 


‘ip in search of radioactive ores may 
ay out il you have the best equipment 
{TRGEIGER COUNTERS were used in locating 
moat of recent atikes. Wile 


OMAHA SCIENTIFIC SUPPLY CO 7—S=aamaS) 
DEPT. 4, 3623 LAKE ST. OMAHA 4.NEBR 


SURPLUS HYDRAULIC PUMP 


HAS HUNDREDS OF USES 


SOUTHWEST AERO SUPPLY 3:0ti"hoanton You 


TELEPHONES 


tess 
THAN 


igo D.C. Lacan Pon 


we Dy malting 


SCREWBALLS 


Did you ever wish t 
vup'in the micate of yo 
fould move the enki 
oat? that" xome iiracie 
files Sour shatt? 

Did you ever look at your outboard motor and. wis 
sofeone, would come out With an engine that’ would “i 
nope 
Dermit you fo sit anywhere in the boat and start it stop i 
Meer it control i 

1 so, better see Kermath because Kermath is making 

‘are 0,35, 30. oo ang 


it your tnboard engine didn’t 
oat tke’ sore thumb: that You 
‘ould eliminate the need to Fe 


‘conventional rightcangied gear 
permits full clutch and full reverse: plus & 
Emaller sizes, 


Of course, Kermath ls continuing to produce its coven 


illing in the 


the "boating enthusiasts can't have a requirement that 
Kermath can't fi. 


KERMATH MFG. CO. 


GOLD GAME co. 


"s your chance to get 


Tn shop blue- 
Sint reading in one bie 


architecture, 
postpaid: Address 
jew York 10, M. ¥. 


Reliable Low Cost 


FOOT-SWITCH 


RADIOMEN’S HEADQUARTERS «- WORLD WIDE MAIL ORDER SERVICE! 
‘atte a pert chasing 


fammiastons her 


$12. 95 IG BAR 


DNB 


IND _NEW 
, TYPE LS-7 PM SPEAKER 


109 Ui Power Plant 


BRAND NEW APN? 14-TUBE. 
ELECTRONIC ALTIMETER 


All sales final and no returns unless otherwise specified in add of item. Right reserved to change prices 
‘ond specifications ot any time, Coble address BUFRAD. 25% on COD‘s. Minimum order $2.00. 


RADIO SUPPLY, 219-221 Genesee St., Dept. PS BUFFALO 3, 
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a opectal offer te Readers of the rtpril Tesue 


The Octagane Water Injector is designed to 
give you premium performance 

from regular gasoline. It will eliminate 

or "knock,”” and your engine will I 

because it is kept absolutely clean. 

have the use of all your engine 

The Octagane is des 

your car. It is constructed to rigi 
specifications of finest quality bronze, copper, 
and stainless steel. It comes ready for its sim- 
ple installation down to the last nut and bolt. 
And, of course, a one year guarantee comes 
with it, Send for the Octagane today and gi 
your car a new lease on life 


We believe that you, as a reader of Popular Science, 
area leader in taking up new developments in science 
and technology, such as the Octagane Water Injector. 
We also believe that your friends listen to your ad- 
vice on technological developments. Therefore, we 
make the following offer, which we bel 


never before been made by snyone in eny national 
adverti 


1. We will send you the new Octagane Water Injector, 
complete with stainless steel tank and all fittings for 
your car, at the nationally advertised price of $24.95. 


2. We will send you absolutely free a Gane Airflow 
Idling Needle Kit for your car (Those needles will 
give you 1 to 4 added miles per gallon. The Gane 
and the Octagane work together—the Gane improves 
performance and mileage below 20 m.p.h. and 
the Octagane does the job above that speed.) The 
regular price of the Gane Airllow Ne $3.00 
per pair. 

3. We will send your order C. O, D. and we will pay 
the postage. You need send no money. 

4. AND FINALLY: If you promise to send us the 
names of five friends who own cars, WE WILL SEND 
YOU $5.00 IN PAYMENT FOR THESE NAMES 
ALONG WITH YOUR ORDER! 

We make this unprecedented offer only because wo 
think that Popular Science readers are leaders in 
adopting new devices and we believe that others are 
confident in their judgment. We need your help to 
get information about water injection to drivers who 
need to know about the Octa We ask you to 
help us, to help your friends, 1 help yourself, 


This offer is being made now for the first and aaa 
time. It expires at midnight, June 30, 1949, i 
‘orders must be postmarked before that d. 

Fill out the coupon below today! 


COMMONWEALTH CARBURETOR CORPORATION 
Div. 18-A, 1478 UNIVERSITY AVENUE, BERKELEY 2, CALIFORNIA 


Genriem: 

once. | unoeRsta 
MO Me $5.00 Aa 

CARS, AND WHO SMOUL: 


AT YOU WiLL INCLU 
INTERESTED 16 WATE 


NAME 


GANE KIT ABSOLUTELY FREE, a) 


NO My OCTAGANE C.. 7 
WAT YOU WILL PAY POSTAGE. 
LL SEO YOU THE NAMES OF FIVE FRIENDS WHO OWN 


Streer 


city 


STATE 


Makes Year Car 


No. Cyunpers 


MaKe CARsURETOR 


JA Porutar science 


Classilied 


Cpecrent gts 


mi 


ed 10 words. To be included in June issue, copy should be in our office 


Classified Ads only 80c per word per insertion, payable in advanc 


by April 25th. June issue on sole June 1st. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


r AUTOMOBILES “MOTROD Handbook —Just Published! 

Latest Speed data for all cars! Shows how 
\FO-Bieamatic” Water Injector, Eas- | to easily construct your own speed eauip- | car look beautifully custom! Latest reat! 
fly ,dUlIt! Finest automatic" "Molst-Hu- | ment—bulld 145 MPM. racers! California | ing. streamlining. customizing methods 
Ba cate, mbineering, trlumph-— | roadnterst Sports cars! Fast street, track | Hollywood sport Changes! Past model con 
‘Gets tp to'ten extra miles per gallon! re- | conversions! Illustrates “Hollywood, Cus- | ‘Scores of biptogpane uae 
mendously ‘increases. Horsepower! “Elimi- | tomising’"? Body restyling! Motor Tey: | {one brawinest "HopsUpspeeiea- 
Rates Fing, Carbon. Overheating. Reduces | Ing! ‘Tuning! Streambinine! Gives, Yous. Complete restyling information. (In: 
HearLengihens engine Life! Copyrighted | Tricks" Fuel formulas. Mileage informe | eluding ‘Gostom, Car/Catalog and Amateurs 
‘Quick-fnstallation Handbook”—ineluding | tion “"Conversion Plans’ —Covers. chan: | “Idea YEst)""Everything 82.00, 
gompletely illustrated. lane. Diagrams: | heling. “multiple carouretion ignition, | Almguit Eng ssrig. eed Poe 
Inatructions— $1.00" postpaid, Newhouse ‘Hialsedatest | Soros) 


SEGRE ttt Stn elo | nl et ota | « AUTOMOPE, Race, Beh FO 


“NEW Customizing Manual” — (Jumbo 
Bdition’) ‘Shows how to easily make your 


ae bodies. vengines. 4 

Graph Tere Boot 2 Speed sper 

EARACING Guz Baupment, {oF UL cu: | Publications, Drawer 116 Port dervie 2. | SUATREIE Ne, Hocmaiag Bland. stock 
retors, Mute etc, Speed a, etractions Hew York. $1.00 postpaid. $1.15 C.0.D. Ray Kuns 


“CALIFORNIA Custom accessory head- Department 276, Magisonville, Clscinnatl 

qunfera. Buy dizeet from Sriginal deiga Oo. 
SPEED Bauipment Bargainel, Callie 

nia Muiers 8450. Duals $1 

cad 


fortes. New ni9) catalogue "just ott. 32 
Mlustrated pages. jam-packed with  Cail- 
Toraia acceasories—a5e Eastern Auto 

jez South Grand. Los Angeles 7 


S81 tbundl 
1 Asiounde get 
ital ‘Speedsport: S21SAB Diversey. Chi= | PL; 
ar ad under motorcooters Tor new | ,, DUALTONE Crstaling packed Callfor- 
and uae eet car Dargatne Mlaget Mo: | BIR @ullers all adtomoblles Penger Skirts 
{or ‘Biretord Athens Oh HGS Lote Shackles 
wohihontatons, Workise drawings with , 
fntiations, Workin araminas with | Cetsioete we easton 
ule ia, drawings with | Catalogte’ oe: 'iteaminn 


india ‘Street. San Diego 1. California 
blank World's retord. 158°5. ear | | CUSTOMIZE Your Cart Authentic G 


Yolkewagen "31:00, 


engine Your-wheel drive car. interesting | fornia featyling plant ‘wort logs 08 
Informetion for fans grivers. mechanics | sketches" specif model cEanges Compres | Alfe-Romeo $1 00. Tuotin-Praschint $100 
$200 "postpaid? $248 COD. Hay Runs. | hensive: complete! 190 photographs! Larg- | DUesenbETe. $1.00. Dob:e steamer $1.00 
Department 63. Cineinnatt 27. Ohio. eat. finest or refund! Includes accessory , Metz Friction Drive $100, Publisher Cly- 
TUICK Paris, We stock a complete Tine | eutslog! $2. pp. Post Publications, Box | Mt, 1268 So, Alvarado, ‘Los Angeles 


of new Bulek parts ad engines. Game day | 722-MC. Arcadia. Cali 


tice on ot ii ‘Wes sn irectory”—Uist LYMER'S New Steam Traction Engine 
myiere" Waite today. fagh “Buick | ment = Hotrods =~ racite part | album feo iscae Dagens dun outs 470 poe 
G0." 100d's Wabash Chicago 5H Manufacturers. Dealers. speed 3 | foerapns. charts "aravinas. ‘enfiy ‘adver 


PHOTOGRAPHS. World's. Pest Auto | tons bollaers “racing nasceisions, Hotrod | Heements 0:3. and foreign. maker Steatn 
mobiles. ‘tast. Sain ty | ehubet Compete money figtted | Engines ‘and’ Threshing “equipment. “103 
Benbotls. Athinesotae 0° BOX 1024 MIN- |) Coige> ncluaing "Hotrod Bui different Zankes Steam Engines shows. Bee 


RAD-AR wat Tajection Ni Westinghouse others trot 14s0 to 180 
“AR. water vapor jnjection More | srw" de Goeed, paupment ons | Westinghouse. others. from 1898: to 
a ‘aster acceleration, improved climb: | See Drawer 716: Jort Jervis | Griique: histarical. eduentional book of Teal 
Ing ‘Americana. Postpaid $2.50, Deluxe ition 

Pabriketd™ ound. $2:50." Clymer. Dept 
B-st. "ies So. Alvarado, Lon Atgeles 6 
HOLLYWOOD” totorboat tone mul 
fers—ail cars $4.85, Satisfaction guar 
feedi “Almguist’ Engineering, Milford 
Feansylvania 


all 10) mimes” Guaranteed "8439, plas 
ones, bree circular, RagsAe ‘rroadcts 
HUH or gE% Jamalens WY Bop PSS z ing: lenge secre 

"WATER “injection” cave “Gasoline. | Sheed, equipinent | plans: © “Customining 
Free descriptive, illustrative information, | 14eas"! 129 iustrations comp! ove ei | 
Rane ee ky vee sca Eeonomizers! Superchargers! Mazi- | _ FORD Speed Manual just off the press? 

"Water Injectors! hf ast | Guaranteed finest speed masual you can 

Gontersinne"-Ho Rods'”Custom ‘Sports a Sut ‘Pais book ‘contains tne infermation 


yot.peed to hotrod any Ford V8. Mercury. 
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"Beautiful Pictorial Supplement’? Folios! 
Photosraphs! Working Diagrams! Com- 
ete data’ Eressthing “4198,” Almguist 
Engineering. Milford ani 


Hestyling “Idena"=—Glosey photo- 
png! Drawings!” Plex!-Tops! ‘Change! 

Model “Revising! Streamlining! Cus 
niring'=s1 08 complete Newhouse ‘Au 
fomotive. Industries, S041-A2. Hereford. 
Los ‘Angeles. 22 
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Storia axe 2 ears 0° 
Engineering. ‘Millord 74." Pennsylvania. 


2 AUTO SUPPLIES & EQUIPMENT 


"AUTO parts for all autos and trucks, 
‘Trans. motors, differentials. tenvers. car~ 
Butetors. Aiso Body arts security Avioand 
‘Truck Parts. 192i-PS Grace. Calcago 15 


‘ne: 
rite. requirements.” Speci 

Mechanic Auto, nt Ware 
house. 3867-P8."N. Ashland et 


'BRUBH Plating Qutfie connect toa bat 
tg, No tanks of shop requires. Pree par 
Hfediary “Gunnittat Go!" "Avenie i: ‘De 
TRENDER SHE a palles and wadele 
Steel 


Products, 


far Seas. eter aes 
ce niocors ‘Briggs motor 840, New mo: 
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for mecorseotgre or maect cara 5, Sat 
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Se este secs 
bert. Connecti "oe 
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Bae aren eek ea 


MOTORBIKE outfit, $3.00; Mideet 
(complete) 855.00" Indian "Motoreyele 
$50.00; "Cushman ‘motorscooter eamplete 
ith ‘extra tire) "420.00: 164s Whisser 
S3s'00;*other metorseooters $10:00 Up: mo: 
tors, $3.00 up. Send 25¢ for new catalog 
‘Sota listing many other sensational bare 
fains in used motors. motorscooters, 10- 
farcrcles parte ete. Anointed.” Box 
ei-CS. Toledo. Ohio. 


"SAVE Costly Repairs. Trap, 
abrasive steel” particies, with» ines 
Saateti “Plugs ree uterature 
Gompany. Rumson. N. 
Olt Filer That Cooly O-Ramareaoy 
emietent. $8.00, Write for folder. Stonewall 
Gomany "Dept. "8. 08 ‘Cedar St. Aibam= 


SSFTOX AIGA coe orga old Teisis—All sines__oversizen odd 
wea Inaividusily Engineered yeta Yor 
every moto 


motor 
Be roving rand ei 
Rapids Michigan 


‘MOTONSTS, faoline 
pain overnicn “mtuutren, ity 

oe particulars. write Vacuratic 
Dept, 1896, Wauwatosa. Wis, 


ae USTONS.| All, American, ang Foregs 
Made. 

ne 

We 
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“OVERHAUL Your Engine Law as 4005, 
Yor complete catalog "Bus direct” Guiarass 
keed"Auto Parts Wellington. Onio 


‘AIRFLOW Needles” Save Gasoline, 
write for Pree Trial! Give Make Car and 
Garbisetor. Neher Industries. La Verne's 
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“How Tp 
Business" 
Box P-403, 


WHIZZER Bie molar $25 08; Cughman 


JET, Propelled Bicycle Amemble 
oui Photo and thetructions $1.00, 
‘hder. "Maupin. ‘Tipp Clty Ohio, 
KEEP Your Bicycle Burning 
White ‘Generator is Stopped” Remit 600, 


Sabin. 2425 Prospect, Cleveland. 


Stock radian parts 
Service “Indian "Motorcycle Sales: 
Git Mo. 


AVIATION 


Plane Kite, Closeout 
"Foyiana. Atlanta 


Parts—Pittings--Shades—Wrona 
Latap. Co. 2012 Cortland Street. Details 
0c. Chicago 41. 


FREE Waolesale Catalog, Bieciric Mo- 
tos Air” Compressors, Variety of ses 
round farms. homes. einall plants, Mase 


| teratte Goimpressor Co. 
Newark'3. NJ. 
ELECTRIC. Fye Burglar Alaris 
Beat ate hight Source Entirely thvis 
Prom i0 te. 1'009 ft J a dean Signal 130 
Governor ‘St. Paterson iN. J- 


& WELDING, SOLDERING, PLATING 


WAR Surplus 200 Ampere generators 
glbteneh Pree erature. Lewis Short, 
WELDERS! New Portable Champion 

ial re Welder: 110/120 


*TEDDERSTipV_ waite TE feel oan, 
Morris Welding Service, 1850R State. Sctie~ 
Beetady 48. 

jUILD-Ur.Own”” Welder Gl 
Power Plant. Weld—run tools. its, ro~ 


fore anywhere. Your engine plus. Hobart 
Generator saves 6380." Free °inetruction 
Sooke Wri Hobarteld, Box Poaba. Troy 
RADIATOR | Reputtig. leaning es 
uained. How to op, at HOW coat, 
ily sources trade ecrets told, Yaaieur: 


Hon ayetem. Radiator’ Service.” MeBain, 


Mien ign. 

PLATING eauipmieit, wapplles and chem= 

gale Yor copper. oid, slver.‘ete, Hamat 
10.30. $0."300, Amin’ 


ineludes Gorton, 


Di 11308. Vermont. Mollywood 27, Call 

RADIATOR Repairing Books, Supplies. 

Bgulbment Garlfae Torch write (or eit: 
cular "Curfman Mig. Co. Maryville. Mo. 
‘OXY-Aceiviene “Demurri 

cylinders. 


Robt weiders: approved 


Pree literature. A-A_ Weld 
Dept. i: 9228 So. Ada 
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‘hucate 


Sti: 
NEW Smith aircraft welding torch. four 


PROF; 3-3 Bind. Tor sods w= | wu se nity price 
agrlve Doata"Gatalog. Standard aero Cralt. | Buroiae'*Bales Company 0B. bprues 
Sox ser Pt. Worth Texas Wichita Kansas = 
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Dany. ‘Dept. J00°K4. 27 South Desplaines. 
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WELDING Schooling “paya, Gi ap 
proved, Finest eguippe 'g. Pise 
Moe Write ticbare Welding’ Sinoot® Box 
Bates. “Troy_ Oo, 


3_AIK CONDITIONING & HEATING 
AMAZING home air conditioning ‘unit. 

aly conser expat cuarantaed 

efficient “Complete plane 

Electric Co. Box 161. Rocky Ford, Golo, 

10_ MACHINERY. TOOLS, SUPPLIES 


SDRIEL, GRINDER for twist arile 83.9, 
page 21 


eset bearings, Ragy to. make. Plans 


$1.00. Wise. d°street. Baton 
Rouge. La 
ATTENTION: Marvelous. Econom 


| gabereta Bleck seachicey Siandird Sie 
ve prices ree Catnlog. Conca 
Equisment Co. daus-cravele St Louies Mor, 


y AUTO TRAILERS 
HOILD Your own taller! Save i 
Have very eature you want! Plane 


MOTORCYCLES, 
RICYCLES, SUPPLLES 
MOTORSCOOTERS. New Design 6 ble 
features. Literature 10c. Rollaway Motors 
Eaneaster. 8. i 


TB roruiar science 


‘OIL, Lamps —inatructions for elect 
ing. restoring. Also $4 page ilfustrated ca’ 
aiog. All Partstoc’ Gst0 ‘Lamps. 4025 
NeGtate. Chicago 40 

ELECTRIC Watibour Meters for Trailer 
Parks ‘and General use Recor 


HOME Lathe owners—Bulld yout own 
atigchmente Send for picture, Zample ‘of 
fore and list of Blueprints, Gut geass 
Extcneis etc- Make neat screws enty way, 
he onic (shop. 418A “Haymond’ Ave 
Genes 


eel Band ogy oni anes Boag 
| suber orger 6 O55" dovday! money back 
‘Bepe hs bce tsand wee POT 


Perce: 10 Bie’ Ridge ington, 
‘Mass 
LAMPS—Bulld Own Ori Pas 


‘No. 01. Wellin, ‘St 


‘COMPLETE its postpaid: 
ret S400. Lever tafitock- $8.00, Revealing 
Hicnotger $406. Dymax ensincering, Boe 
202) Meriden, Conn. 


SHEBEL Sau Filer leg all agus. Cissy 
lar A.B. shebel. ‘nd Si. Sail 
Nauukee 4” wise 


BENCH Power ‘pols Motors Su 


wholesale Prices, Honieeratters, 
Hike Grand Repu 6 ienean 
stapes TM ils oe 
in 30 seconds. Make of cold roiled. steel. 
Ruins Prowzacter. roguesion ge home | 
orkshop: $280 “ES ale Go. 4400 San | 
Fernando Road. diendale 4 Gali 
WONDER Drill “Sharpener Succeafal 
recs ining eptlea 92 95° Bes 
Thompeont Wonder” Oregon. 
VIRE extingubliers, 15-1b C-O-3 #13 50 
emotes EB Vert: Newer £3 


ou tase tanga ta at 
peli Wace aeeaar a 


od ae 
‘Send 0c tor 
Marco Cor 


'ES, MOTORS, ETC. 

“WINDING Data. loti 239 porora, ai 
glean tree ‘phase four Data. 
Bax "N31. Kansas ‘Cliy “s. Bo 


‘Sav Special, $18.95. Teal for 
noborists "A" Heme “Wor 

Pee” Wooderalt Tools tne. Thi E Lake. 
AMiniieupolis Minn: 


BATTERIES, 
GENERATORS, ETO. 


30" RPM $22.50. 
siz.00" Basler 1835 Milwaukee. Cl 


EDISON, Nan- Aci Lifetime Siorgce 


los. ete. Pree interesting 
Hawley” Smita “Go. Crown | 
Palla 2.8. 


BOATS, OUTBOARD, 
(OFORS, 


iteraure 


im 


water. ateh. 


FULL t,o oat palterny, 


ffustratedsulld 
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BOAT, plans. kite-Hardware—Conver~ 
signePiswood—See Marine Mart display 
sc cana ales esamasans 

BUILD 8 Tt dinghy. FER complete with 
ail hardware.” Marine plywood. $48, Free 
Mtegattre, deal. 214: West 19 Street, New 
York 1. ¥. 


iceaeP eae ieee 
Pe ee 


OAT Plans: Over 300 designs Busy-To- 


Ste: 
New York 92. ¥. 


OAT Plans and Paiieras. AM Dees 
ing Nas 228 North LaSalle. Chicago 1 


HOTTEST, surplus list in the country 
Electronics Hydraulics Aircraft’ Gs 
Dick Rose” everett” Washington. =" 
ELECTRICAL repair men. send Tor Ti 
ghee Motor inane tester ane’ a6, 
Hines as 
MOTORS)"; HP DE converted to AC. 
Ail he. High speed 110. volt, 28. 0r 80 
Sot, Riarvaet ata ans Se 
i, $45.00. Now $15 00, each oF 
Hold. ‘With: rorwaca ana ‘reverse. switch 
$19.50" 3k 


HOWS-Arrows— Quality ARH, 


ae lee 


ment. Popular ‘prices, Catalor 
Wratea " Archer Terai sos 30 
‘Archer. 61-3 
2 FIELD GLASSES, 
TELESCOPES, 
Binoculars, Microscopes 
sbi 


ea ath 


‘Gombang. i went 


Park 1 


NEW, Bingeulas. Elpited offer 
“00 “with ‘ease. strabs, 


aks arantee uthwel iy 
eta. €72'8. Lafayette Part Los Angeles 
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“DEADLY Judo—Piercest ehtine tech 
nique. ‘Trick’ knockouts. 1200 ‘photographs 
Spits lihuateations.s expert jzaiructions.= 


House, Bor 40-A. Wa 


umes, “Commpiege $236," Variety 
i'Statlon. N-¥-C. & 


Ts BODY 


TG Bargains 
100. Bids 

_BARHELLS. Dumbbells, Evercise equip- 
ment. Courses. Pree. booklet 
bell Go.. Reacing. Penna, 
BARBELLS — Bnest quality 68.98 wo. 
Catalogue ioe Lurie, Barbell Company. 
[ii0-SE Rockaway PorEway. Brooklyn, 


Kew Yore 


uaranteed National ‘MallOrder, 
o's. 

mAeFRONOMICAL Telescopes. iaonare 
erescupes, Bought. sold. repaired, Boo 
Elsie toe, Rasmsuen-Reece "Amsterdam, 


New York 


POWERFUL ssironomleal telescope enally 

mage. Perfect” lenses and. instruction 

Hea $2.0. oon ana ax HC 

200 ‘36.00, ‘Ful pow 
anced “itwiruction® nie! 10e, 


| Mion ‘ruaran 
stra ‘Belence Service, Manorville. N.Y. 


GIANT astronomical telescope comple 
with “THtbod. 100 “diatneters (10.000 ar 
Tuagnification. $15.00. Full power, 
Sislon guaranteed Suifolk Science Service, 
Manorville. NY. 


2_DOGS, BIRDS, PETS, RABBITS 


‘MARINE conversions for Ford and Jeep | 
nyines. Catalog toe. Lehman Masusactts 
ine Company. Newark 2 
‘New Jemey. 
BUILD, Your Own oat by the Welch 
sgyntem ready Cub pagte, Np Expericoce 
Wve '2/3) Gost. Rowboats to 


partion A. 


Cruisers” nia 
at Com 


INBOARD Hills, Outboard Rufabouts. | 
sutiophoes, Hunting bing mui Ga 


GOODS, G 
Ci 


SEND 10¢ for jist 100 wed guns. = 
seins. Willmar: Stina Leto 


ie" Pe-Rudolph's. Atchison 


STEERING When Winaanicta Brack | 
ei Frotg $6.95. Modern Pictings, Lowest 
Prices, "Also Complete Pre-cut Plywood 
Boats Bargains Guiore. ‘Fuider 10. Ms 
Tite ox S81. Mendets, Mina, —_—___ 

SPECIAL Price $80 50. complete Marine 
ccgsveraions for Fora Vi ilustrations free 
‘ike “Conversions & “Acgensorten for Alt 
Ford $ Jeep, kneines: Complete Catalog 
Doc. Aruvur Gershel St" Chambers St 
New Yore cxty 

TARGEST stork of used Marine Bavines 
ig Michigan," 20.10.80 HP" Ragan and | 
Worle Marine Service Div. 2.1000 alter | 
Road Detroit. 15. Michigan. 

MARINE Reverse gears and air-cooled | 
motors. propellers. shafts. Rawbeats. out 
Boards” 14"tn" reasouabie. Compleie oz 
build sous own kits, Discoungs dealers and | 

‘ryee’ Hterature Sielfey Sere 

‘New Baltimore $.aienigan 


Salt) Racine, “Easy to "Assembe.| 


Blow 230, Brooks ‘Boat Company PSO | 
Exroilten Michigan 

BOOKLET “Boat Building Materials" 
Lumber. Weldwood. price Iist 130" Cando 
Go" White Plains: N.Y. 


‘SHOTOUNS — Richardyon R-5., Single 
rel, inches long Weigh 8% oe 
Brice 14.90 each, Cameo. 432 West 42nd 


AMMUNTIION 175 Sizes in 
american Foreign. Bime for List. Centsal 
Sports. "Delphos 11. Onis 


‘SHOTGUNS. Rites. Revolvers. Over 900 
Modern. Ousoiete. Asp Cartridaes Lat 10 
Goin, Ea Howe. 20 Main Street 
Suits. “Maine 
STRIKING Bag $6 60, Leather Athieue 
Products. Paccory Prices, Guaranteed, Of 
Galt Cetalowue Abco. iat Genesee. Unea 
FREE Gariam Calaloe! write Kieine 
Sporting Goose. Deparument © Chicago © 
MUSTAD Key Brand Pit, Hooks for am 


Satalog “Aeroplane Spiener Sle. Co. 


Eincois Street Denver Cola. 
5.000 BAROAINS. Arearme_ bigorulars 


RAISE Aaboice, Four pound ‘vers 1a 
‘fiant Weeks Ready Pa “or Sorted 


BA STPa, Yar ane reat ony eas 
‘write for unformation ad Pree ilustrated 
Booklet, 


‘Frank Baddour Lebanon 


“SSEE Guilt Hamatery ad page 7 Shows 
yevure of Hamster 

250 MONTHLY, Ralaing Angora Rab: 
pits Particulars tree" White's RabDity, 
Rewari Onto 

ANGORAS Giant Chinchilian White 


everything? Brock 1655" mariboroush ‘Be 
foie 13, Michigan, 
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war relies. tatalog 4c. Smith Afuseum. 
Runnemede. Nod 

FISHERMEN Custom Tied Spider Flies 
3 lor #1 0. William Held: Hartford. Atich 


HIGHLANDS. Florida near Alabama, 
Lgeve, lois. 85.00 mouthiy. Pred. Delker, 
19 Venango. Philadelphia 40, Pent 
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QUICK profs BE: | gTINGTISM, Taught with, Phonogranh 
scfvtions. Banding erequne caras, Gas-| Record S100 Harold Tyndale. ip Waa 
Ba Pebiioes eerie Sood Lane. Los Angeles. 25. Calif 


Book! 


HY-NOTIZE’ Control the minds and 
actions of others! Completely iilustrated 
fourge $100" Money Back guarantee. Fow= 
ie es ie “Soni a 

MAGIC ‘Tricks Catalon 106, "harean 
Matis’ Shop. 351-8, ‘Hopewell, Vitwiain, 


DECK Trick Cards Froe with cainlog 250 
12:PS Churchisne, Philadelphi 
AGICIAN'S Trick Wan 
wandkerchiet)), Pree wit 'G 
Bor 235-P8. Philadelphia. 
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JUST Out Strout's Red Farm Catal 
gpeing-Summer ‘Time and Money-Sav 
Free! ‘Describes 2190 Bargain Properties — 
435 ‘Sales Goast-ionCoast. “Write Today for 
Jour Pree Copy! ‘Strout Realty , 255+ 

Wh" ave New York 10, N'Y" 20 W. oth 
Be. ahisas City 6. Mo. 489 S. Spring. Los 
Atigelen 13. Cali. 
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‘RAISE turkeys the new way. write Tor 


free intormation expianine’™ hoy to fake 
‘own backyard. ad 
ee Ka Sitona! 


at Turkey Institute. Devt. 1, 


BABY Chicky x, Chaipion Saved 
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pected, 
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Route 


ADULTS “Only “Daring Books.” Free 
Uceratare: Home Pix, 1678 Broadway. New 


HOME Mogg! Sipt, Machines Gaines 

Bars. Send for wholesale catalog 
Wenn pictrivuting co" Yous west Ehicago 
Aver Chicago $1. i 
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ore 19, 
‘ADULT Books—Unusual_ Revealing T= 
rettrated Comic Bookieis 5-91.00. Cxt- 


tier 16e Rogan oassDe Church 
‘Annet! New vont 8 


$3.00 A PHOTOGRAPHIC enlarger? Pice 
tures wit ‘coat eng than 3 centa. $1.00 -for 
gompisie. jaxevtions. Please no COD. 

38 Jacques Cartier. St Johns 
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SAVE money, Fix Jour ow refTirerator. 
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Tang 1° Catt. 


PREE Dollar Magic Set with profes. 


sional Catalog, et Rt cis 
Germantown, buiadeiphia ad 


TICHING. Sneering Powders. Fighicen 
were Catalog 250 


CRNTRILLON" Posimateaal_Volos 
Bronte iatiwmint and Catalog ase. Hox 
Si1-Ps. Philadelphia, 
WE supply every nojed maniciag. Lan 
rofessional Catalog Soe, “Holden's. Pi 
West tind street, ew York 


gra. whoopee cushions. table. jokes be 
Brings Cattloe, Sokertrix, Box 274 Dalian 


{AYANISHING, Quarter Wick and caisiog 
256. Sierting Magic Co. Royal Oak. Micke 


MAKE Charming Chenille Holiday 
Pidwers. Wonderful. home business. pays 
excellent prolits. Literature {ree Valea 
‘Atteratta, 534% Bust 14. New York 3. 0.¥- 
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Tricks Books POBH 
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$150: ie 
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MAGAZINES onck dated)—toreigndo- 
Bete ie, ane ie eee |B 
fed). Cleerone's. 063 Pirat Aves New York | 
Wt new Yore et 
‘ADULT. Stories”, ae Flagg 0g) 
Free Catalogs! Hirsch, “Spring Valley 2. | 
Kew York | 


400-PAGE 
Subd $109 Tor ataloeue 
Bist $5.00 order), ‘Kanters. Sc1311 Wale 
Bit. Philadelphia 7 
FREE Trick With Hlustfaied Maric Cat 
| aiogues 2c." Halt Stagie. 345 dotin 1. De 
‘Gol'Se. Michigan 
HYFNOTISM: 25 Lesson Course $1.0. 
Mobarch. 36-5 Jefferson. Auburn: New York 


See aan eee 


78 Porutar science 


LARGE 160 Page Magic Catalog 35c for 
Radianezs “and “‘profesionaig. * Ghicago 
Mineie Company. 2900-3 No. Mason Ave= 
ue. Chicago 38 
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FREE! Foreign coin, 
Collectors’ iilustrated "Catalog “to “aps 
gyal service applicants. Send Se pou. 
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gi gare gata Send £0 for Large “coin 
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'FREE_-Fainous Americans set. plus Flag 
get plus the National Parks. set. pls, the 
Fresfdential set to ihe $5. A. total of 80 
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Music. 16. Salem. Todiana, 


Records 
must. E31) ‘Gast Market 


POEMS Wanted to be set t music. Free 


PHOTOFLOOD “Hueh-low” tit Weay enaiation sagas 
utes Complete cau stnerntna. “AE | Blation peu Maa | foros Mule, siocPS'S, Alesandria, ‘Los 
Sali kenga a ee aGONGWRITERS 5 i 
ENLARGE -AT5,Send Or Fe | oc SSESE, “TLE RE | ae Rane gag Zou 
‘gture on the: fA gg Es (35mm-2! ‘Sales. South Vietorte Street. ape St, any or our eveking 
aoe ison. sures ‘Be Galt 

” PHOTO FINISHING “POEMS Wanted Vor Musical Setting. 


Git, coloring photographs, can be 6 fas 
‘quiating» hobby ‘or ‘profitable sideline for 
thone ‘with artiste calent- Learn at home. 
Etsy aimpilted nusthod. Send Tog ree 

Photg. Colering Schoo. 


otal 
TiS Micnigan Depe Tai Chteaeo 8. tL 


i 
HH 
i 
B 
i 
A 
: 


THREE 
Toyah 
c's 


itty each #9 


mare roll 406. 
Reprints 3e. 


4 Partrs ll niet ey Pee 
‘gard size from your Foil of mewative’ 35c) 
clint tes Winsra' Studies, Bex 


SBAROAING—a¢ prints from roll 41 
ane,"3, rolls faianed. 48 prince piss ‘new 
Poll ite Four. Brl0s 
feang? 24. Wiscorsin 


'g BEAUTIFUL Double Size pictures and 
oped 30e.'8 hour service. Free 


Wh Tih Camera 

28 uD 
wn all makes “ot 
‘estimate. on “repairs 
heeded Wiliman Camera Service, 3221 N- 
B'Pince, Phoenix 2 Arizona 


| EXPOSURE films ceveloped printed 
30r_ParkWway. Box 6068A. Juckson § Miss, 


FILMS. Fresh. Popular Sizes, Pive Rolls 
$1.25. Moran's Rexall Pharmacy. Biddle: 
bore NU: 


i Free 
ug Sales, Bow 203-P. 13 
Duane StSew York Chy. 

BRAND “new lorem sound projectors 
133. Bead Toe fer photog low: 
teriine’s thamnpton 
TREE tov lat. Superior Pin Service 
Box 113. Troy. N.Y. 


janted 
‘gend pyet for free examination. Pive Stal 
‘Music’ Masters, 646 ‘Beacon Bide.. Boston. 
POEMS Set To Music er 
8 Be igus lnaid Of 
Eomiposers. WOH Clinton NC 
‘SENSATIONAL Composing offer, Te 
ob1snP8 North Broadway” Oklahoma O12 


SETA Spe Romeo, 
someone 800 popular "Advert 
Company-—Box 027—Atlanta. Gear. 


‘ART model Alms iGnim rentals exclu 
gively: adults dist. ‘Enclose stamp. Nevers 
Film’. Box 1051, Devroit 31. Mich, 

Temm MAOAZINES—Eastman Super X 
pSiunranteed-—62.00 each postpaid. Free 


ound, Send. Se anmp tor Tree eta 
Varieties Dent. BF, O, Box ava Cole 
Branch Los augeies 46° Call. 


OTREE, Nau, Caulog: gample flima Toe. 
Goodwill Company. Jackson. ‘Tennessee. 


‘PRINTS. and 9—5x7 of 1m axi0_ We 
‘Reprints ge. 8x10 Enlargements from Nega~ 
fives or Picture. 3 tor $1.00. Pree Mailers 
Seed ‘Photo. Box 024,'G.P.O." New York 


2 Roun ints each wood 


iar baigia ores cock 6 
enlarged to 34 Aaa ae Sige Lifetime 


Shiarkements Finest, quailty. Satisfaction 
uaranteed ‘isc. Pree 
Rultere "May's Siudion, Dept inva. th 
Grosse, Wisconsin, 

5 MOTION PICTURES. 


SOUND EQUIPMENT 
ERAGE Silentsound Slime 


‘atalgeue. team 
She tink ngs 


HOLLYWOOD fi 


ime. Kodach: 
ple. $1.00" trecunded) Catalogs. toc (re~ 
Tutiaed)."stone. Lunenburg 10.” Afsss 


80 roruiar science 


“LADY Bye" Glamour, Se % 
eet Movies. 


‘Free Catalog. Home 
‘Brosway_Rew York 18 

LEARN movie projection, managcien 
Pree Gntalog, Thenire School. Ehmira. N.Y, 


YOUR poems set to music. recorded by 


eae ait, Bend or ti 
tractive oer. Song Serv= 
een 23303 West 40th. New. York 


POEMS yet to music & record $16, Prot 
ore. Riadel. Newport. Delaware 


xa Bervice. Ram’ {308-¥i 
Broadway. Rew Yore 613, 


SO RADIOS, SUrriies 
© EQUIPMENT 


MAKE Simple. Tubeless. Batlerviess, 
Distance-Oetting Crystal’ Radios. “Crystal 
Ana "illustrates. instructions "230" postbald. 
Aiien. 421-8. clinton. Mo. 
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$e Radiators. Home Study. Radiatorman, 
Hox 43 slayward, Wis 

‘OPPORTUNITIES Galore Start Mail 
Order Business “At Home Get "Booklet 


Mail Oraer Service. 500% 
South Bend 19. thdiana 


‘Gola Sea 
Harris st 


‘OWN, Minor, Shop. Raver sion 
law Sign Making” Biectoplatine Supp 
Betees. Jona sree Vee. eens Tet, 


|“ GOLORGLAZED Conere 
without molds. Patented mettod, Gometers 
Predicts poveltien, ‘tee. "Basement leak 
Sealing. Moncy-a ts Bookie! 
Getails ee. Aden onip* National Potteries, 
Stand_Hapide sites 


"FREE 25.000 word encyclopedta-=WhoTe 
gale sources plans. formas.” Washala 
Got Bix 308. wiikes-narre, Pa." 

“qr IQUID Marble Color, elon? Mold 


‘brushed. iat "Goat Novelties. stat 
olgred ies #Yexible Molds, Coin- 
hion Pioors, Pa free. Marble= 


Service "edwatdavilie. Ditaots 
SPECIALTY Manufacturing 
‘Susiness start t 


BUILD Towboais in epare time. Little 
gost and ftore. Men at Targe prot of ke 
fessionally patie 

‘Com= 


Sweet Co. 


NATURAL soidige 
gree Sample "W. Wooley” 115-B Donald 
Peoria tilinols 

‘GLASY-Cast 
Plastic. on the 


Bins 
‘313. Boston 8. Mass 


EXCEPTIONAL Money Making 
tunity for ve-wize Disteibator Dealer's 
coum Tranehise wow available for” fast 
Selling. \jow-priced fre ‘extinguisher, and 


Slarm Made of lass. modern os, tomor= 


Gelphta 46. Pennssivania. 


TRADE and Claw Keep 


WOULD you pay 3”; —-iirst $150 make? 
gplorstttnrated? Book Gad! Sucesatel 
Enterprises’ free! Work home. Expect 
somethi the Oveanatie. Cal 
"HOW and where to ob(ain Capital’ Free 
details, Star Service Wapatouetn, Oto, 
MAKE Money At Home Like 1 Do! Free 
Details. Duals Covington 8. Kentucky. 
HOUSE Paint—Wholesale €2.70 gallon 
Agents wanted. Pree advertising offer Ger 
fiSea Products. ai2F. seth. Loulnville. i. 
‘Repairing Car Baiter- 
Easy. too! Batteryman, 
Sana “Junction 1 "Colorado, 


poned tates single copies Orer 1080 
Sorering every trade, business ang interest 
Pree. Commercial 


Spolls 10 Tadiane, 
(ngELECTROPLATING “Kope-How eet 
Folessiotal Enowshow of toodern elee= 
ting fascinating money making Seid 
ahd quickly! Write for free’ iliue- 
Sooklet. Joseph, B. Kushner. Elec 
‘Stroudsberg 2. Pa 


HALF Mullion articies Wholesale Direc 
tory2se Publisher's. Bow1302-A-4 Detroit 31 
‘PLASTERCRAPT Course and llustraled 
catalog of complete supplies tree on Te= 
Suent Jayhawk. Blue Rapids. Kansas, 


Sos Weenta, Kansas, 


arnit 1949 8 


FLASTICS_Supplies. findings. shells: = 

1ystrated fabricating tantal. bareain cat 

‘alow He. e-Bay S280 Biveton 
North Balgwaod 


60 CHEMICALS AND APPARATUS 


1 OPEMICALS Lab Suppiles. Catalon. 9 
‘Nags br. 808 Grane Avene 


Chemisiry. mineralogy 
clog, shies 10e,"“Fracey’ Laboratories, 


MAKE Ghesitiy Your Hobby, Fascinat 


jng. Eaucational. Recreational, Vocational 
Large general” cataloyue Chemicals and 


pate oe, Bott “2se. “National "Seientine 
Company (wet. i918). 2208 W. North Ave. 
Chicago 4. Hi 

COMPLETE, supply euging. Jae Pi 
grim Chemical. 38-UU Bdith, Salt Lake 
ity 4 Utah 


HANDBOOK for Ghemical Experiment 
ere Hundreds of Experiments; Iilustra! 
Soe. Experiment. Boocer ise, Suppiy 
flog. Se" Mending Seleniitie Co 
Penna, 


ine. 


er a APL aS 
micals nnd Apparatus ns faa 

See a ienaaie Rasps oes 

$32 NTatina St "Chicago xi 
RPSGGAL Sg ey, 

ie a ae 
ae 


‘Bolorteal 
Rocnenet 2 NY, 


"ay Gn eciae one 
‘ut for hme Bape: eatin 
Microscopes, ‘Chemicals, Biol 
Eshoratory ‘supplier ts Small Guantite, |S 
Catalog tse, Established 1031-Jona it Wink, 
Sue Went 29rd Street, New York, NY. 


a HELP WANTED 


ARABS, Fe Fax Mme ora 
elke MU | 
Fale ae ei the Aa 
Fish, Gi aa, 


AGENTS 300°; profit selling semaine 
sol eiidow letters atarts tnd ofache Free 


EXupies ‘Metsilic better Co 7 A Clare 
ease 


SELL Nylon Hosiery. 51 Gauge. Whole- 
gale pisces. Big Profs Pree manual 
Write'Spooter Hosiery 115 Chauncy” Bos 
tou ‘Mage 


Sql friends newest 


wick, cash? 
uiigerie, 


favors "is “products 
Tabels, bou ea Qusieo.” P3005 
Russel, Devrote ® 


GOLD lacquered Window. 

Large Sizes Penny, Bach 

‘eliteay Beautiful prec ‘Sampics ‘Ati 34 
‘Chicago 20 


ag Service! Large 


Fe 
Be sina Ready Made Cee 
rorits! Eitco,, 432. North 


“Cavaiog Free! 
ica 


Ave. New York NY. 


‘BIG money selling Auorescent Venting 

fxtureg for manutaruter gosh tarrc 

tory. Complete line. Latest 6 

Bees, free, uri, | Raionat nt ioe, 
1 Miarrison. 


‘SPOT cash ‘shoe sales_ bring 
you $10,50819.00_ Sally. Bonte! steads 
Sear, rd busines, Experience or iveat 
Geo! serntt Shae, P49" Brockton. ‘Mass 


‘Woe Angeles 13, 


‘Sprine’ St 


SELL New-Used clothing home, auto, 
store. Men's sults $1.25. Leather Jackets 
Dresses, 


AMAZING offer—$50.00 is yours 
selingoniy 100 ‘boxes encirely diferent 

axe Aul-Oceagion cards. Patented 
feature te-evision card included. Each box 


sells Tor $1.00. pour profit Sue, ‘Surprise 
Hema ‘te costs nathine’ to try” Write to 

‘ampien, Cheerful Card Co.” 626 Waite 
Plains. WY. as 

3,90 HOURLY, showing Firestone is nS, Fi septs ot oa 7 
Battest acer in "amerien, Womed oar deaigas, Get orders fast. Bis peat 
Several for gute, Commissions advanced fed Stationers” Floral Charme 


Gals" sample, irnisned. ‘LeNard 
‘Washington Chicago 2 


CONSTRUCTION Report — Send #100 
for World Wide Job Project Listings, Up 
TeMinute “Facts tor “Construction Men, 
lakes depart PG. Boe ees wliy- 


SJEUABEE Sah_eih er Sane ai 


wOYS Wanted Over $109 how! Sell 
ratte later for front doorn. Pree Sampl 
Write ‘Dept, ‘65, National "kugravers. 214 
Summer Boston. Muss. 

INTERESTED In Lalin American © 
Foreign Employment? +? 41-00 brings Por 
thes Bervicg Directory. siine Out Con 
Hruction, Mining. Aviation» companies, 
Exporters aud diaherdera. Hut, ie fo ap: 
Blieaigns “Globe eports Hox 0, Holly 

901 36 
Door 


KE eap dag] Compete Tne 
na Biates. “knockers. numbers Hubs 
imp, sie. Congress, Boston. Mass 


BE renewal headquarters for all m 


fat 


‘STOP! Want To Make Money All Year 
Round Selihe a complete ine Woot Uae 
orate. ‘Shirts. "Cape Badges. 2000 
Etabiems. Personal Initiated Buckles 

‘and hundreds of other easy-to-sell 
‘Gales Kit furnished. Please write | 
Hook-Fast Company. Box 480-P8. 
Woanaxes Va 


iapkins, 29 assazmients for all oc= 


| Bestoaia, ‘West, 
pt ast, New York Guys 


MAKE Sensational Prodite! New. sell-on- 
ime: Te Aprons: 


uit isatie Line: Tablecloth 


100 _WEEKLY—New compicie. mosern 
Pinitice Line. Tablecloths 


eras. “Evers horse prompect, 100°" 
Free. shapies Carvel s30 80, Wells 
Ghieato 6 


FOREION Binpioyment?? List of ver 
gens projects with application form, “$1.00 
Ginn NE O.B at hal "eoreien, Serie tn- 
aie fatal 2A. Floris 
Mee: Waser Bs cistigs pare” Cat 
gt Rome Good pay. Malt 23 for samples. 
Instructions! Hoservice. P-B.-005, 2441 5 
Patton. Philadelphia 22 

TP You Work [fA Factory oF shop ou 
gre passin up the opportunity fk ies 
ine? to band steady Extra theome by 
selling’ culbseriptione to ‘Popular  Selence 
Honthiy to your fellow employees. For free 
Kft anc’ complete Instructions. write on a 


Shatin Rver New York 10. 


450 NEW Jobs open every month in sell 

ing’ No experience Fequired "Beginners 

ike Slog to” saon «Seng. bu atchacle 
00 Thousat 


‘POCKET Pal: Replaces Pocket! _Kaives, 
New cate: Beautiful Alware razor shar. 
Soe" selier. 321", prof. $15.00 up “dauy. 
Agents. Sa‘temen” Dusiribators. Sample. 
elaborate salee kit, 20c Nelson Company. 
Hess Sin. pee 2 te 


@ AGENTS WANTED 


cate, Tino, 

SELL Slot Machines, Games Home 
send for wholesale deal Webs Dietributine 
(Go.s8066 West Chicago Ave. Chicako 31-11 


e 


Sponge” Cleaning-cloth Cleans 
gm, fate biehcoine seller. Autamobiies 
‘Gesu ike ilgror. Sambiee sent on tial 
Fistee 118 Akron. Onlo. 
ADVERTISING book matches Cah in 


Ga Dept: P-89. 1590 Greeuwood. Chicace. 


AGENTS. Canvassera! Stop paying top 
doligr it you Duy notions and novelties 
Hhotesate’ Sena for hen tists of 300 pratt: 
haters at Bazeain- Basement prices (Faust 
Co Dept, PS. 243 N- sih Bt. Philadels 
Baia OP 

FREE Samples Big profits “showing 
amazing “Giow-In-The-Dark specialties 
House numbers. pictures, plastie novelties 
fellgious. and nursery cbleets. ets. Large 
Ranifacturer Madinon Miia, 900 Fourth 
‘Avenue New York 10. N. 

INFORMATION = Wooleaaie supp 
sources. Moneymating plans. tnerease Your 
income: “Write Reyanrd ‘Station. Sinith= 
feist 3 Ohio 


BIGGER, income tor 


Bostonian Mia, 
Dept 14"Boston Mass 


inent—big prodte. Free Cuial 
City Neckwear Dept, P- 112 W. 

MAKE big Proft selling Ferfunes. 20 
pare Sooklet free Roberts, 432 ‘Fremont 
Rie. Springneld onto 


‘FANS—Fans—Salesmen making 650,00 16 
$200.00 per day seling our Blectric Fans. 
Sump, ‘and. printed ‘Self Sucking 
Advertising Tape. Write to Universal Fan 
Gon tne. Per Tadiana, 


APRIL 1949 §3 


nar Nyon nen one tty 

Suda tl ee te 

afl Mies ae a 

fh Ps ease 
Sone iaeae cee 
Hnion Say wet aie 
ron earl G8 de aig Sed 
Panay cae a iene ata 
REESE S cree dette “wacker 
Pairtan 


pian money 
‘line--exclusively oF side fine 
fo restrictions, Become manager appoint 


thers ip bil Tor gout ear stenay income 
making 


Stustaeincludie Smaboots ia cele 


es ot thom. maleriis 
iy mail name and 
jengex Company” Babylon 4 


free and 
adress to" 
New York. 


faltes (Bor MGs, Dept. 
Providence. Rt Esta 

‘NEW Swap ane a aarti ‘Spe 
cialis. Every. rospect. Territory 


earn, ab ome, from estab~ 


Tnsatate of Aopiied Teennok 
yard St, SE. Minneapolis 14 Minn. 


‘at, home wiht 


Mfenigon 
'S. CIVIL, Service Jobs Start huah as 
S64 44 week. Secure positions. Quality Now 
Et bome Pree dosage book deals. Write 
Hoctaer RY 
BECOME a Dacior_of Paychaloay_oF 
Metapiiyaies, “Teach secret of contentment. 
Reppluecs. Win degree of PSD. or Ms, 
Solve mental worries, Bree book, College of 
hivernat Fruth, $183-K N. Clark. Chicago, 


NEWEST money Making sensation. Sell 
ahd painted tice, with bersgnal initia 


mae ie teas 
Sr ree Se pane ae 


Sour. 20 West dina St.. Dept. P33. New 
York 10 

‘TOR Profits. Useful speciaities chap sat- 
tath, Selt on siaht, Our Such Year Ulert 
Ke east arth St. New York 3 

BUY “thousands of patioually advertised 
oducts direct {ro mabutacturers. Write 
rr 'iiay” ‘Direct and Save". Consumers 
‘Bien, 2ib-G investment Biae., Pieuburg 
STANT You Ovn Business On 
Pst 


‘Creat, 
old 
their average 


om buss 1354, Dealer 
13."426-300 in i948 


‘Preeport. tl 


1 You, Work 1p A Factory o shop. you 
are oassing up the opportunity of a lfe- 
fle” to’ build’ a. steady Extra” thcome oy 
Sling” abacripuiohe. fo Paputar Science 


Monthiy to vour fellow employees. Por free 
Eitvand compicte ibatsetlont rite ona 
Poxceara “to Aunager a. Deo 


Kia Popular Seicnse Push 
Bsa'ath Ave. New Vork 10. N.Y 


G__WGHUGRADE SALESMEN 


TOOK Here! Wanted—Men and women 
forstart in business on ereait. Sell some 
300" farm ‘Thosance 


Wile Sirsunt” 
Wachington 1 
DENTAL Techniclan’s Pragiice Rit, Az 
tufleinl tecth plastic. ete. "Pree instruc: 
Hons. with kit "Grant Laboratory Ra 
Wry Los. Angeles Call 

MEDICAL Laboratory Technicians 
reat cemaid own 
Fetes “Cat cheat 
SCIENCE of memory simplified. Pree 
bone kk opment." ‘hiemor= 
BoA mgaide Ave, Ohi 


femory 
"Studio. 2018 
inate 


PHOTOGRAPHIC mind) Amave. earn. 
jearn’ "Pacts figures names "stick “Hike 
barre with Supermemory. Thot Books, $-# 
Bow 1210. Chicago, 


‘alee “Siaeline: or fat time” "Word's Prods 
Deter Dept. 43H. ‘Spencer Indiana, 


ey ania 
ae 


Ki 
Soesd w: Washington St_ Syracuse WY 

"WOULD you pay 4”; —-Brgt $330 made? 
‘Color - illus Fated book © ‘905 Odd. Successful 
SRicrprisen ree! Fiepect 
something’ odd! Seearnide Cult 


E ig, Lronta! Sell new different 
pink Satine Shatpoo, Promotes healthy 
hair “Rush name for big "money-making 
Setaiis Dema Laboratories. Bogota 1 No 
FAST Money! Take orders for new sen- 
ational diferent ‘psture ehiareeinenis 
Wo competition, “Everybody uss. “Gotham 
Products Wow S428. Philadelphia a2. Pa. 
WOMEN, Men! Make more money show- 


fue S.C 


SKYROCKET Your Profs) Now! Just 
relenveai “Modern Wonder Hook of Know 
Fae tz oaaey op obeywuant volume. Lav 

isniy llustrated, Eversbocy prospect 
daily. Barly’ birds harvest. Murry. for de- 
his “Universal” House” iol: arch, 
Festi Feertanin 


Mérchundise Garieton Mouse Distrators, 
Yor City reas. 


84 rorutar science 


BIG profits selling Wipe-cn Paint to car 
guners “Guarantees Pree’ Yrite 
Bon htecon 


WHOLESALE Rictrical Appliances Na- 
Honally Known, ‘List Free Batema. Hol- 


lane Michigan 


(nSALRSMEN. Earn $109.09 wreky. oa 
six bait shots ally. "Commision 
tows Sonua"Wite variety for’ men wom 
Shiieren "Na. investinent. “Experience n= 
Secewary. “tannete Shoes, ii Boston, 
BAGS % 
cheap’ Bue profs sel 
fo"atocers. restaurants 
enue *“Aserican Paper Company” 
inten 3-D° B.S 


eine ie —Bay here 
if from car or track 
‘Wholesale, cata 
‘wash 


a EDUCATIONAL. 
SD INSTRUCTION 

WOOKKEEPERS! Increase your earn- 

nes: Operate your own sispiiied “Dol 

Inga Week Bookkeeping and Fas Sere- 

Hee “Pull or Spare cine, ‘Detal 

Ghligatign” Eats “Box ‘Som, Cedar Grove, 


North. Carolina 

BE a Mathematical Wiard Ada Col 
rans fnatattly Pree Details Vandgerdrif 
sks ‘Grange 1_ New Jersey 


Rint'or spare tune im thin intensely sater= 
fScloy: Sha “1agcihating works Experience 
Ghnecessacy "Easy" course” aualifes 

Knowledge of asic Veipful ‘but rot nec: | 2 
essary. Avpraved by Veterats Adminisira- 
{lon "Penny post card brings iree Gevalie 
Eree placement service, Harmony Scho of 
Plano units. I4i-a N. Cameron. Harris~ 


burg, Pa 

LEARN Auctioneering By Mail Twenty 

copyrighted lessons and recordings” Sam: 

pleviesion sent free. Dipigma. Neon Auc- 
fon School. Henvilie 5. Minn. 


NURSES’ Training School Make up to 
gub-840 Week asa tfained practical nurse! 
tearm quickly at"home. Booklet {ten Ghi- 
cane Schoo! 


Nursing. Dept- Mca. Chicago, 
HOW to fet what you want with @ win- 
int personality "‘revenied 


‘your faa 
Howe Study Plan, “Results Tat ewan 
ioefive ecture and ula 


ii Be Pas walt age: 
Ville 2. Kentucky, ans ane 


(gINVESTIGATOR Courses. Pree Tite 
ure.| Criminology. Gratitute,  1iza_ Wert 
Brosaway, Dept. $-3, Spokaie, Washing: 


CONTESTS 


“Tapa fern ties Pale Oe 
a ea arene Pena 


agon, to « Contemiac! 
sii: Gone Buen 


Hea Banke 8.3 
TANGUAGE OUTFITS 


PRO ee ere Makes Languages Pasy. - 
atc home leare vo spesk Spaniatt Port: 


sbie tp Seleratwe under Gt" Bil of Ritts 
Sena Tor tree donk State Wt G.-C 
phar Hetitsee H Ha plug, New fork 


AUTHORS SERVICE 


“1 WANT New Writers to cash hundreds 
off cheeks. for” $1 to $100, “offered “each 
oath Tne Castes ‘hat to wiite for pur 
No previows “expetionce, ‘necessary. Sen 
for Pree details, No obligation, Saunders 


MF Cusine 4s is Indepenaenee 
Colorado Springs. Colo. a 


34 CARTOONING, SIGN PAINTING 
DRAWING AIDS. 


OW, Ip Rake money with Sale ce 


a book everyone who likes to dra 
shoula nave’ It i ree: no, 2 elation, Sine 
faFtoonisis Dest. 


ply address’ C. 
194-* Pleasant Mill: Ofto. 

ARTISTIC Buck dated Art Magazines, 
if. $1.00, 36, $3.50. Postpaid. Bargaih 
Gytatotie ie. act Book Shop” Arnold SE 
ge aerate, ae nema | 
Siske tales" very aratweekt Weite Ht 
Metnet i538 Wisconsin Ave. Dept 13. 

16. Mlentgan 


aon paincing Gagne at home. Tet 
een, eee Rema noe was 


pleating ‘comle ‘cartoons, for” ad 
‘Aaservice, Arkyle (2-5). Wisconsta, 


3 CHALK TALICRTUNTS 
CHALK ch Producing” Pro 


Talks Laval 
eran $1.00. ‘lustrated Catalog 10e. Cat= 
Noontec"Hiakia. Oshkosh. Wisconsin, 


6 TYPEWRITERS 
RECONDITIONED Typewriters, Prin 


ing Devices. Otice Appliances.” Supplies 
Diwewrapis Khaw No. 
" 


“STANDARD ‘Typew 
eatgye 280. 


on arant 
ony Devt, Pap. 2". 

igo 5 insole 
ABEK STAMPS | 


ed, 
se, Printright. Wauwatosa. Wis, i 


dexed oe. Pads | 


INVENTORS: Write for, thee, brostare 
¥rigence of Inveution.” 
Building. 


Seis st NW. 
INVENTORS. Without ligation. ite 
fof Information expl the steps 
sould fate to secure! a Patent "Jon X 
Taexloered waveat Atiorucy, 208 
‘Bide. Washington 1. D- 


peed. taventio 
Lit tree. Invent 
Gat Parks Illinois 


'S Guide tree on 
eeulccea Patent at- 


TRVENIORS: When jou are satisiled 
that you have invented semetitie of value 
jout obligation, for informa 

‘p"what steps you should take to 


lug steps to tate to secure patent protec 
ot wilt be soaited promptiy’waout oli 
talon. vice hE Go" erin 
Evans’ Regatered Pateat Attorney. 4 
Merlin: Butiging We sa it aa 
TP An Liiventor believes he has au Tar 
vebtion” a! search of the Shost pertuneat 
bior Us Fatents should be mnave und 
Feport” abtained “reative to ite pateat= 
bulty, Write for further particulars ns 10 | 
‘tua 


QUALITY Stamps! 3 Lines. ioe 250 
Letterheads Envelopes. $a, Catalogue. 
ohnion Press. Box 6B, New York City 25 
gs PRINTING [OVEFD4: MUPFIABE 


PRINTING Prewes type, suppl 
alla free Kelsey Presben Kb Meriden, 


TaN rT To 
cabitets, Bulletins Se: Bo 91 

SELL Addressing Machine i450, No 
Plates," No Stencils, Exclusive. territory 
valine Mail Addiester, San’ Marcon’ 


an, Oe 
New ¥ork 8 


‘Own Plate printing cuts, 
‘Process, Plexiservice. Ar- 


aes 


ay 
Service, 

‘AUTOMATIC. seltigeding Sienc Duplte 
‘$13.50. Levier 

"All office machines 
ior ree. Mera 

Fourth 


“SAVE” Money ob your prinine—Wine 
to Free Work Chart for proven Leebniques 
{or ‘Selling by ‘Mail. Winchester Printing 


Company’ Grand “Raplay 2. Michbuat, 


SaHORO oer 
send Dime 
bimic- 


7000s x it #50 
alee use" cHefnenbies 


Soros. 


‘WEDDING Announcements! Lovely? 
rive Sample, Prints, 176 Fourth, Leo- 


abner 
30 8, x 3G LEnERbam, WH 
Mango. $83-B South 20th. Newark 3. N_ J. 
“TBUSINESS. Personal siatiovery. state 
iaulrements. Samples lego Products “99 
Sigrrison Feomap ania 


Sua fa 
= 
ae hee 


2 __ PATENT ATTORNEYS 
“INVENTORS. For “Record of tnven: 
tua orm, contact Casi “Muller. esis 
fered Patent ‘Attorney, Woolworti: Buld- 
ihe New York. 


jen Harvey 
Ratent aivorners 
‘Wasi 
PATENTS Tease hark 
Yer. Gustave Miler. 498 W 
Washingiom 4 D.C, 
PATENTS Trade i 
cathran, 410 Metaciten Hide 
1D C._Reeistered. Pa 


= 
iiGiandaes Be 


INVENTORS: Learn how to protect your 
Invention. “'Paient Guide™ coutainiua dex 
tailed information concerning bavent 
tection and procedure together With 
ea ot faveatioa Sota il be ior earded 


IF An Inventor believes ie iss an ie 
vention” a search of the Wiowt pertinent 
= pee Bb atenta noua emai anda 
Feport obiatned. relative to. ils patent 
fabuity. Weite for further parlicdlate as to 
Patent protection aud prove ure and "ine 
Vention’iecord” sora at once. ‘No obl 
Hon, "Mexforrow. Bernal “Davidson, 
lgueved Pateni ations. “iedee Victor 
ne ni 


DRAWINGS. | Viueprints- Send sxeten 
for veatimate. Hull 


service” tnntitute ooB 
‘Aven Washinton 4, D.C. 
FREE ~Messaye (0 Inv 
‘gallon. Graylad. 3312 Grace, Chileago s}, 
MECHANICAL. Electronic, ‘Architectur- 
a) modelmaking: Design. Development, 6 
Market Research “Assoclaten, 104-280 
Penn Street irooklyn 11. New Yor 


patent 
ESS ree, iuvention Bureau. 30d-8 Clinton, 
Oak Park. tinal 


Pree” Particulars. iramediaely 
homes "Patent “Bureau. Mexico, Abaitado 


[_ENVENTORS: Without obligation. write 
fof information Explaining the sigbe 308 
‘patent 6h. your 


Patent Attorney 
Washtugton 1. D- 


INVENTORS, 
for sale. 

stleate’ 
isa 


Tf you have a invention 
stented of unpatented, write I= 
“American lnventars. Dept. 30A, 
st. NW. Washington 6D. C. 
For “Record of Tiveus 
Hegis: | 
fare Patent Atiorney. Wootworth Bld 
in New 
“GRVENTOR'S Gujce™ Thee on reqant 
Frank Lederinann. Hegistered Patent At= 
(Smey. ist Nassau St New York 7 


INVENTORS: itindreds of Manufacture 


Eoventart Dep 
Wasnisaton ids 

TRVENTIONS -Promaied—Prigatea_@ 
unpatenued Write Adan Pane? Compan 
(G:A Enrent St Louls.'Mo 


026 Bye St 


‘oc! NW 
«3 


HIOHEST Royalties Cash OWcial 
Hee ine Hine 
5° cal 


yeighe te Beta 
° Sone a 
Samspce SL eta 
TavogueTs. Rese Poynnye 
RE nade ee 
eee ee 
seein. et 


INVENTIONS Wanted. ied oF 

Reading. only. Inventors “iuchange-b, 
"Cin 

“MANUFACTURER Needs —fuvetons 

Danco Mig 3053 -D. Bizeet. Detroit 16, 


Michtean, 


INVENTORS: The usual Fist Step is © 
have a searen of the US. Patents cone 
ducted. So"f-can report on Pateatabiliy. 
Write.” ‘Sithout” oSlieation. " Painiex De 
Beavers (Formerly Randolph & Heavers) 
See Fateat Atty by9 “columbia 
‘Wasuiaeton 4)". “C! 

TAVENTORS Make Your paign arch 
and gbtaln our patent gourself uirocgh 
‘Sur Girealating Patent Liscary and corns 
Blete Patent Handbook. Disclosure unnee 
fears, Details free international Patent 
Uibrary, 0 New York Ate. Washine™ 


Ehventurs 
Washington, 


6 PATENTS FOR SALE 


PATENT fer Sale Permanent Bowknor 
tie." Paves ‘No. 2376250, Sell for cash ot 
Rovalty” Michel Lewis. 19823 Baylis, De= 
trot 22. Atendgan, 
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88 MANUFACTURING 


“MODELS small Jot manufacturing. met 
aul Dinatice ete. Millburn Burlington. Ky, 


39_MODELS, MODEL SUPPLD 


Hints’ Qnty Sac: Halesite Yacht Service Ine 
Dept Oui9. Halesite. Long dsiand. N.Y. 
MOST. complete Tilustrated | Cuialos— 
“Gi! O8t Mode "Ralitoad) Paria eer 
published: Send “Se, for. matting Seliey. 
Wir Oates Aves pepe #96. Brooblvn. NF 
Diue- 

ite 


pi. 

"MAKE Your Own Jewelry! All G 
AP ter egg 
Dept. 6. POB 276. New York i8, N. ¥. 


co possoou: ‘@ PIPES 


CATALOG, Tlustrating Largest Awort= 


‘SPECIAL 7] Full Sled Patierus, Lawn 


geek EO adoael aris Saude. "elgy | ovnamenty, “Rory mad onovelga. #700. 
int. 3B dates ave PS. Brooklyn. N.Y. | Modern Woodcratt, ‘Sakinaw. Mic 
{QDRL, Railroad on, «Table Top. 33 BUILD IF YOURSELF 
un merieas ‘Simallest Falirond 
fghapuliog Ae sad alee | epee pore Be ea 


eke nani aera 
Sigeunlin. a lesels, steam locos: freight 


tps! Pree eifcular, Giro Power Co. Lohr- 


co ERED Si ond Banlaine Thins 


CIGARETTES Poi 


oe aa 
ee 
Teo _—_SINCELEANEOUS 


SDERS) (Scarce, out-aF-int, 


DPR beverly 


usar eat Compleat, antes ciieen! xt 

Pageant, pend ite | Gane, eames. 903, Radio GHy Bison | Hl Call 

Boot bs. Hartt eae hie foduets. | new York 19____"__| QOUORED eiass tinsel Tent reflecting 
Sp Model and rac aapole Ses GeT SP LEPL Ras. | Satter 

eee, Ske alae, Was | ear eo tie See Lata | Prope Sten, aE uh a, he 
Aig We, Tait, Now oie Cig | Inabeitss "Spe PSee Wiis Mic 


‘SHIPMODEL, kite and ttings of highest 
unlit, Bend se for dodo, cataiog Model 

Shlowaoa, Pollo 4." Main Bt. Fort 
ty new 1040 Cat 


TEROADERS_ soe 
of. Heferenee Manual Sine, Oar HO 
thers, ub tie. Milwaukee "2 


(BUILD Giant Fiying Model, Plane, 7a 
Wing’ Span "complete “Kit. with Plans 
Postpaid. “Gateway” Co 828, 


Al, aed iat 
ett and Sette Strass 


Detroit 21, ‘hichigan. 


“BRASS Gears and model_supplies Tor 
the inventors: Send 10¢ for catalog. Pleree 
Model Works, Tinley Park Hitinois 


WOODEN Tor Racer har “motor that | » “INTERESTING Malla” Bie wil eop 
ours Make [0 jy. Plane ‘all box full for, three "moni 
FORT wath? vat eat A Comet MO | Bente “Ur. Cnatawa. 26°" attsisipp 
“MAKE yout gen handy = Soe: | BEG Mai Taype Month, Name Lied 
wie Blocks ley with er Biofmage. | Disstor fe. Harvey "etple Beene, 
euler stem Manual 250 Peerieas. New | fodiana. 
Eno itncla ANTENNA 


HTLDING construction, 


aia as 
icine inde et 
Een dudar oon ie hay 
Eenaumee 9 

as 


01 HOME CRAFTSMEN 


TROPIGAL Woot Tor Sculpting and 
arvine, ‘lenum-Vitae’ Buttonwood 
‘ic. For Information Write B. Lurie, 
Box a6 Coral Gables: Florida 


allie. Col 


“iesaw owners_ 16 your ma 
‘Brise exten profs. fun, Free de 
34 Rowena wessiouth 


RusArt, 
tans 


RPFICIENT, Welder. de eal Tr Tree 
Biectric. R12 


Fain 


a eo 
Sane ae eramixo 
oan IY RS Rie Sad | “waromeanens’ ie movie 
EIS on ad fo 


ATCHMAKERS' | Journal Cgiaige 
helpful ‘inte on ater 
Spx Ibe, Dean Co. 6-B sad St 8 


a VATCRES Wigialei}o0 wo tans 
ggirenouragh, Stan 00) Pree. Gal 
onal 


‘CATALOG. Patterns pl 
urnitite: lawn ornaments 


FE 

Sear. earn Se 
Workiee shop. Now ict Aatbura: Gestst 
eet i asnee wees 

patareeg 

we aati 
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Matlorder, Kalamazoo. 26." Mu 
'WATCH-Repairs—Mail for Pree Esti- 
mate. Garrett Labdell 


Bitte ie ew 
ee haan eee 
ne 

Sout a ee 
eLetter pea 


REW type insect Datoyes Bieirical 
Really’ ating “investigate. Wille Allen 


‘Moore, “Grambling 


‘GUREASURE, Locals, Minera Dele 
Bice Kerrie Ri, ‘SaetahEe 


‘fory._The Palo ‘Alto Gallforbta 
“URANIUM Prospector's Handbook —@1 
Non-technical, Guaranteed, Cratt-Connat 


Pebiisting i fe 
ont-Loe Aneeler . Gali © “1 & 
Pe ey 
Greenwood. 273 Brosdway" New York 
| WE purchase Tndiantead pennies, Coma- 


BS Ho cine oe. Palview, ati 


for 
hnortnvlies NY 

WATCHMAKERS| Beginners! Watches. 
agmementa, Price List Dox isis. Chicago 


juaraniteed 
Smelting Co. 25-7" East 


GEIGER, Counters! New. tshtweisht 


WAR Surplus. “Aircraft hei 
equiboient: Machindry naa mln oer 
heme. Pree Catalog. Atlus Equipment 

Southiwest Biv, PS. Kansas Cur &. Mo. 


FLASTICATED. 
rood. lightwe 


GT Cloths, Water 
Mt, 6X 10 Coot. 1001 uses 
ie “painter's “drupeloth, “lawn” furniture 
thachinery. " merthandise ‘cover. bewcli 
blanket. oF sheiter. Many Sse campite 
fiehig or plen trips, Send $25. ee 
‘Nil! ship’ obe cloth prepaid. Sax-oin. Depe 
300. “Golo “Pulerton” Chicago Yih 


_Dpsumurrs ber, tag tate ra 
See ae Eos 


PSORIASIS Sulferere: Has 


SLEEFI ie Barstoppers 
Set" ree. Raywwond ‘Dow. 2922" "Leath. 
Plusisine 20. ¥: 

HAIR Falling? Dendrafl? Write Elson 
129 Lewis Street. Philipaburg NJ. 


INVESTIOATIONS Business-Personal 
traced. Natio 


Guisna Neoraska 
HERD Ton 


Bara. Cos Angeles. Cali 


PICTURE Frames. finished” an 
Descriptive Circular Pree. Watke 
Shop. Westport. Conn, 

BARGAINS Galore Power 
sxx 'Shop Bauipment,” Machi 
Toots. AMltuon other Surplus. te 
Equipment, 429°C Southwest Biv 
han City. No 

RESURRECTION Planta Wai 
By Be 


‘Coin oaly, 8b" 


atotine Con oibb Second Avetwe, NY: 


2 aay Viet Wale 
giber Pireworks, Dept I-A, 8 


Tut WANTED MISCELLANEOUS 


GASH for Cameras. Microscopes. timnoca- 
‘ iments. Gord 


“evalle 
wisleu's 


MERCURY”-Highest” prices 
alters Wrive  Merciry Fern 


details. Swappers Guide. Box 415. Kyat 
Ville “indiaste 


to TOR THE HOME 
‘SWISS Music Tox Movements 
for waaly "novelties. “Over 300" ties to 


$2150, Also comptete 


Broa 


der or COD. ba Pompadour 
fway. New York 23. 


Ey 
doth. New York Gity 83. 
PERSONAL 
fan find, out 


ee Ss 
Sie ee 
SG Oihes Raker eases 
Te ie ape ESTE 
glee ployee Baba 
oie ie 

BUTTONED Fauve cane 
eo ew ra 
SEMEL ARS rate gue 
Big. Mal besa TS Pe 
ober Mh BEES tl 


Bend 
1409, 


INFORAIA LION” for single people by 
wunan Relations Consultant, Galversity 
Graitiise be B. Lome: Bor 319 Len AN 


“BORROW by mail. Loans $90.00 to 
500100 to, emblored” men and” wormed 
Ener quick. ‘Complerely private. considen= 
fiat” no “endorsers. in conventent 


hionniy parents’ Details tree fa Balt 
tavelope, "Write ‘State Finance Go.” 21 
Riviaue «Loan Bide Dept R14. Des 


Moines 8: Towa. 


HAIR Gun. Tallin 


ald’ Amaying results: No liquide. greases 
dgcacta. Write, Lite Saas 

Western. Tas ‘Ans 
REAL positive help, me of bal 
ness. Scalp Make-Opr instructions 62.50 
Terimutter tox 7719. Benjamin Prani- 
'C. "Copy 


Ot 
emailed -a3e. "M Victor 
Brookiyn 6: ¥. ns 
MEXICAN Lae General Practice At~ 


Ge 
tortey. 1303 “Arizona Street. El Paso 


CIOAREFTRS, Postcard “brings cons 
cen Magiile’” Drawer 430-P5, 
pruned Misr 
‘ORANGE Wine. leary to take at home 
syubard and eight others, #1 60. Dyce 
0" Ashmore og, 
CREATIVE. Poycholony ah helbTONt 
sonr. mrablems. ‘The {echtlaue that “gel 
fenilts” Details free Beacom Bax 17iC. 
Brighton. Penna, 2 
NEK-Ties Por $1 and § tics vou wet 6 
gleaned ‘nd pressed “received same. ‘way, 
Nek. Tien’ 1809 Haver. Houston’ €.Tevas 


106 ADVERTISING 


AVOID cosily advertising misjaken Get 
enlightening Ad-Guide and Ratebook leads 
ihe ew spabers” thagazines, “alling. fst 
toe. “Chicago avert 

1900 


3 Hart 


E pee 


oN ca Ree 


Ry 
Sao ists Free “Agvertiaine 
a 


‘Spring! 
24 WORDS in 50 Weeklies e496 J 
Darnell, 750. Hats. Jackson. Tenpesvee 


FRUITS AND FOODS: 


GENUINE Mahoxan: 
$1.00 postpaid. Sam 
& 

126 


TENTS, 


‘Wood, Large batch 
fe Boe 8. Re Mavs 
120 "ietlerson, Montgomery Ale 


‘CAMPING 
‘all sizen}_corm, 
iment eat 
TMD foul aves 
New_York. 
CARNIVAL, ournm 


PEEK-A-BOO and 


ar surplus 


pammocgs, “eamoint eau 
fovers. Circular. Moran. I 
ue Lane: 


island City” 2 


“TREASURE: Mineral Loeatare, M-Scope. 
ge, Priced ligne, unattpane 
ficiency “Revolutions locating of mite 
frais and precious metals, Geiger Counters 
{or “Uranium ores. ‘Lime ‘payment plea 
Pcwory uaraniecd, free. te-puue booklet 

fest. Fisher Researent Laboratory, 
hes Pato Alto. California 


TREASURE Hunters! New Vicpuupa 
iiherwelght Model TOL locator or" wold, 
rer and ahinetais, Money-back ua a= 
{eed best available. Also Geiger: Counters 
for uranium prospectors, Complete infore 
ation tree, ‘The Golaak Company 348 
West "Gieneaks  bive.-Gendale I Calf 
SEEK Buried treasure; Methods. mri 
ertes. evices explained Circulars five, 
Contiiry’ Press, Box 1o1sb. Glen Bilyn, Ti 


i DETECTIVES: 
DETECTIVES —Work home—Travel, Exe 


Bevery, cimmecemary, Write Wesoner 
Begs ‘West goth. 8. "¥._ N.Y. 


DETECTIVE Training. Phillips Secret 
service. 19170 Norih Ketineth Chicagy 39, 
Tiinow: 

Te INFORMATION 


SOURCES of mupply, $1.00 per souice 


Send No. Mon on aiprotal. Donald 
Kelly. “Ants fnitcomb. “Detvolt te 
Michie 


PROMISE: “Will not injure anyone. fz 


healing. ‘su 
Kepathy, Falling ‘nefTable. 
‘wlthta’ month return book. ‘Otherwise 
hitt_ Crane Author. Kingsport 4 Tenn. 


ma NAME LISTS 


ROPPIIES, 


TATTOOING Outfits Supplies 1ius- 
trated List Pree. Zeiss. 728 Lesley. Rock= 
ford Tinos. 


MAILING sts: most lassen, 1060 00, 
ree Pros NC. 


2.600 GALESMEN & Agente_ 47 
list. W. Nothern. Lake City, Az} 


18 SOUVENIRS 
30 DIFFERENT millitary emblen 


ae 


‘American and. Foreign, d0e and. cats 
free Prices and sample. ‘0c. "Hobbyrulld. 
Sh Summer" Aver. Brooklyn, N.Y. 


CAR BUYERS—Don’t Get Stuck! 
GOOD CARS FOR ONLY $1.25 


pavers nave Mungreds uf dotlars 
‘Ekert 


Siusain be teuet Tmomaands of « 
NGL et reading tan Fe ee 


hecchang 1 GUMMINGS ENTERPRISES, 


ot see 


‘rare time, Write today stating sue, for" 


|store oF APD SCLNE, TEU Some Me ep S64, Clete, 


‘Bring Crooks to Justice Through 


CRIME DETECTION! 


Werhave faust 


feosance tn exciting, prota, plenasot 
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PREVENT FATAL ACCIDENTS 
CAUSED BY 


cognized minimum for safety. Mos! FATAL ACCI- 


\t MAY BE Your owN /)\ aga 
J 


HEADLIGHT GLARE is 
KLEER-VUE 


] UE ay BEARD 
Might Diving 
Without U Law 7!) 


the greatest Contribution to Night Driving Salety. . . . Reduce cause of 50% 
ighway iatilties. ... Improve night visibility, focus objects sharply and more 

clearly at night or during stormy, murky, misty, or foggy weather. 

KLEER-VUE GLASSES are the WORLD'S FINEST NIGHT DRIVING GLASSES. 


igned to give ful view, Rest and relax the eyes, sharpen focus, keep colors 
istorted. 

KLEER.VUE NIGHT DRIVING GLASSES not only eliminate headlight ... even 

help YOU to see clearly thru rain... snow or sleet. 


KLEER-VUE NIGHT DRIVING GLASSES help 


glare and flicker of 
HOME as on the HIGHWAYS. 


amet nana an 
Bieta ovate "eDed D 
| 


Tp} 


ee 


FROM SUN AND DAYLIGHT DRIVING 


Beal ME Coy! 


optically correct precision ground and polished, Gl 
FREE LENS. Adjustable gold plated frame, Pearloid Sweat band 
Beautiful leather case that can be attached to belt. 


PALLEY SUPPLY CO. ee OR 


BG rorutar science 


AMAR SURFLUS-SENSATIONAL VALUES, aa 
at" GADGETEER’S HEAVEN 4 bn MANY ITEMS WE sep y ne 


FLYING SUIT or BLUE 
pee eee 


Mel 
avy Mellon Cossack, Style 


All Wool, Sturdy, 
} Warm Zipper front 


sions VALE 


SUPPLY CO. i rie woot Coxe 
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LEROSLEY Announces 
big NEW models ! 


ley Sedon Deluxe 
ican design, New speed-line styling, rich intetior, choice 
fabrics. Seats 4 with ample luggage room. Crosiey—the 
selling Stotion Wogon—has lorger, longer 

in price. New Crosley 


Convertible gets admiring 
mort Crosley trucks sove money by 


Thal's not oll. Todoy's Crosley engine gives you even 
mote power, even belter hill climbing—even greet 
‘economy—35 to 50 miles on © gallon of regular gosoline. 
Smart enough for small incomes, enough for 
high income tox brockels! Crosley gives you more for 
your money, Prices range downward Irom the St 
‘Wagon ot only $929 F.0.8., Marion, Indiana. 


See oll five models ot 


your dealer's. Or wi 
Tor ‘hee cotoiog Cros 
ey ‘Motor 


@ FINE car 


2530-0 
Spring Grove Ave., Cine 
elnnati 14, Ohio, 


In One Simple 
Easy Operation 


MontTaMowER 


New model. New type metal handle has 

special device to adjust cutting height 
Drive shaft now mounted on free rolling, fac 
tory lubricated, sealed ball bearings. No tired backs or 
aching arms, 8% Ibs. live precision made mechanism that 
first gathers, then cuts smoothly a clean 16” swath through 
grass, dandelions, spike grass, Iawn weeds. No noise oF 
clatter, As modern and efficient as your electric razor. 
Cuts right up to walls, fences, trees or posts: leaves no 
fringes to be trimmed by hand. Cutters self-sharpening. 
Built to last many years. Many thousands in use. Sold 
direct from factory for 26 years. Costs little. Write 
fat once for trial on your own lawn “approval offer,” 
guarantee information and literature. 


MOoNnTAMOWER DISTRIBUTING CO. 
64 Keeler Bidg. GRAND RAPIDS 2, MICHIGAN 
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STUDY at HOME 


With An Educational Institution 


Men with 
larger earnings, and. are Bi 
Rublic lite. Opportunities ‘NO 
Rend ‘tor our Catalog. 


ARTS and SCIENCES 


Courses in Philosophy: Education: 
Medical, “Jurisprugeace; “Paychology: 
Chemistry: Plastics” Geology: Poli 
Business and ‘Comments: eeounting’: Mathematics’ Sta 
tistics: Agriculture 


ENGINEERING 
Courses in Electrical. Civil, Mechanical, Drafting. Archi 
Tectural, Steam. Aeronautical, Radio, Structural, Mining, 
Industrial. Petroleum, Marine, Chemical, Diesel,” automo: 
bile. "Refrigeration, and” Alr Conditioning Engineering 


LAW 
Complete, Professional Law Course includes 18 Hornbrook 
Series college grade textbooks, Courses also in Commercial 
Law. Patent Law 


EVERY MILE’S MORE FUN— 
WITH A ““WOLVERINE” 


Designed for Speed. as wall as All-Around 
Botting Pleasure: Light in Weight, yet Sturdy 
i, "itound 


Bottom Strlo Boats, Canvas, Cov: 


ered Auto Tops, and many others 

aver 80 Stodela: Send'tor bree Lik 
WAGEMAKER COMPANY 
DEPT. 26 


GRAND RAPIDS, MICHIGAN 


PRINTS and 
ILLUSTRATES 


Ic POST CARDS 


CARDMASTER CO.., 45: 
DEPT. 168, CHICAGO 40, ILL. 


Sera tuscan PF REEL 


Seen i H 


ADDRESS 


/FREE BOOK! MAIL COUPON 


$200 GROSS IN MY 
FIRST WEEK! 


r 
| VON SCHRADER MFG. CO. 

| 4-893, Racine, Wis 

| 4qSsnd at,once (no obligation) your FREE booklet. eon. 
q 

q 

q 

q 

q] 

q 

q] 

fl 


ie information about your Biectrie Hug Washer and 
ean ovn my ont permanent, profiable business 


Some Make More, Sl 
‘@less . . . Start This Busi- 


mess for YOUR OWN 


Ades 


city. 


Would you uke towns ver shampoo a, few rugs or carpets, ‘These customers 
Tranche geareround vunizess  fel"iRer“vlemut and. sgom ou shotld: havea 

in which t is possible to take inasmuch as 8200 independent. prosperous business, ‘and. ou aNowld 

Hrow'ihe nit qecks as did LA. Eagles? iE, beable oteep it erowing. Send the couson RIGHT 

Ataynor asaya, Sz sross in one diy.* NOW for booklet that exblains everythin 

RL, Newiin ieports, fave averaged S172 gross fi = 

Der week" Others "report gross trom 100" Det very Ma 

‘week to. 812,000 per years ees Canta 

Surely YOU will wani to investigate a golden ‘and Easy to Own 

opportunity like that. You ‘ned not’ Nave any 

SBECIAIINAAN of Sapetience’ out H'seunce ambition, You take no risk. ‘These wonderful, fully cuaran- 

Honest and courteous, we will heip you to start and a paciiges have ocen und nd ‘endofaed “by 

Succeed" in ‘YOUR OWN ‘money-making business ‘largest hotels, railroads—also used by U. 8- GOV- 

‘where net profits are hie 


businesses. that 
Ws Shon, eesseteney: ofits. Mail the “coupon, 
DAY and we will send 
complete information, 
thorough and highly eflelent method removes dirt including how to 
ring ‘the ‘natural, fresh and succeed “in 
‘overings. Anyone can run lt, Hugs business without 
i investment. Don’ 


ible customers in lay “your "HIG opportu= 
‘Most of them have several rugs nity” "Send the coupon, 
far cleaning. "0 get a quick start, AT ONCE. 


WEEE VON SCHRADER MEG. ¢ 


b Tirtu RED PAST SHOES 
GUARANTEEDTOWORK _IN SIZES 


Fer 
vr FREE 
MIDWAY CO. "Dept. TPS-3_ KEARNEY, NEBR. CATALOG 


Screw Locks 
Reel Seat 


ee ” 
Superb action and “feel” of the Heddon Pal PAL ROD 


Rod is the result of its exclusive, patented tapered Models—$12.50, $17.50, $25 
construction as shown below. This perfect weight  Lengths—4¥4, 5, 54% feet 
distribution provides longer life, exquisite action —_Acsjons—extra light, light, 
and casting power that greatly improves your 3 


ability to cast and catch more fish. Buy a Heddon medium and stiff 
Pal Rod. Note the difference. Write for catalog. James Heddon'’s Sons 
Fea Dowagiac, Mich. 
Thick Well at Butt End Perfect Weight Distribution Thin Well at Tip 


Provides PRECISION CONTROL. . 
because 


FOREDOM #99 
FLEXIBLE SHAFT 


MACHINE with > 


PENCIL-SIZE 


HANDPIECE... 


_n aD 7 
S 
PR OUR work weil IN VIEW 
R riexisie 


GRIND—POLISH—SAW—SAND | 


SHAFT 


° 
515” 


CompLere 


ood, plastics, glass. 


ANOTHER AMAZING. FOREDOM PRODUCT 
res — 
Foredom PRESTO-FLEX j; 
with PENCIL-SIZE Handpiece $5.95 j 


Brand Meu! 
AIR CORPS B-7 


PAUL VARKELL CO. 


ETCH—ENGRAVE—ROUT—CARVE | — 
MILL—CLEAN 


Famous BAILEY 
TECHNICAL SCHOOLS 


COMMERCIAL ELECTRICITY 
RADIO- TELEVISION MECHANICS 


get the 
| for FREE 


BAILEY TECHNICAL SCHOOLS 


1656 So. Grand Blvd., St. Louis, Mo. 


TIREWORKS. 


CHINESE FIRE CRACKERS 


BALLOONS—LATEX RUBBER 
Ne. K 10, per gros . $1.00 
No. K 20, per gross . 2.40 
with Order, 


UNITED FIREWORKS MFG. CO., INC. 
Dayton 7, Ohio 


YOU YOURSELF 
CAN INSTALL IT 


WRITE FOR FREE BOOKLET describing 
fully the Van-Packer Packaged Chimney. 


Van-Packer Corp., 134 West Adams St., Chicago 3 


37 West 39th St-New York 18 LO 4-7914 
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D BRAZES 
MW ELDS Pours 


JEWELRY MAKING 
reaves wry WATCHMAKING 
GREATER SECURITY ENGRAVING 


Above Average Pay. Trained Men Always ji 
Day and Night Classes. Enroll any Time. Write Today 


Demand. 


for Free Catalog and Information. 


Approved for G.I. Training 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological Schoo! 
619 WYANDOTTE ST KANSAS CITY 6, MO 


Duraclean Co. 


Deertiel 


| Wew srewe core) 


1 cocss Comping Equipment, Com: 
I eras, Western Goods. 
ANDY ANDERSON’: iS SPORTING Goons 00. 
I 120-124 West Grand - - - = Oklahoma City, Oklchome 
Nome 
Address. 
City Stote. 


PROTECT DOWNSPOUTS 
AND GUTTERS 


‘ight aluminum paint 


* FREE BOOK TELLS HOW 
cal 


minum pi 
Metal & Masonry 
from the dealer who display 
mol on the brand he sells. Write 
ALUMINUM 
9 Gulf Bl 


many paint manufacturers using 


ALCOA ALBRON PIGMENTS 


aenit 1969 993 


THEY THOUGHT 


HULA POPPER 


JUST ANOTHER PRETTY BAIT 


“On a recent fishing trip, we each purchased « 
Hula Popper . . . thinking it just another pretty 
bait to adorn our tackle boxes. We did. however, 
sive them a good try and the results of two days! 
tise is reflected. in this photograph of the Black 
Bass caughe in, Southeast Volusia County, Florida 
inscctttph Pierson. Mrs. Plersog 

Beach, Fla.,"and Marvin Mani 
Biscrs \tickcoto rigiel nvibis order” fa che 
Iustration above. 


5% or. Bait Casting Size... $1.21 ea. 
Extra Quick-Change Hula Skirts (small) _17c ea. 
Colors: Red Head, a toe —— Yellow, Pearl, 
Hula Popper floats. You can make it lunk, 
Cele oF Herkeae wile When at reste Skee 
foes ino acta: Makes Bass Aeiclag’ mad. 

1/16 oz. Fly Rod Hula Popper. .75¢ ea. 


ula Pooper —T. M. Ree. U.S. Pat fee Aa 


FRED ARBOGAST & CO., INC. 
1754 W. NORTH ST. AKRON 3, OHIO 


ret 
ShamTRUTNG 
Se Oe On 
Foie ONLY 


ver gomete wiih ok So 
wicropHone—i\ar 


NEW YORK CITY 
ee 


654 DEY ST. 
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| 


Tired Kidneys 
Often Bring 
Sleepless Nights 


When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg ‘pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eves, headaches and dizziness. Fr 
with smarting and burning sometimes shows there is 
something wrong with your kidneys or bladder. 

Don't waitl Ask your druggist for Doan's Pills, a 
stimulant diuretic, used successfully by millions for over 
50 years, Doan's give happy relief and will help the 
15 miles of kidney tubes flush out poisonous Waste from 
your blood. Get Doan’s Pills. 


Handy around 
= ORCHARDS 
Gute Maite 
Without tmiory 


1554"0PEN 


+ SHIPPING ROOMS 


[JUMBO JACK KNIFE CO. 
etn RAMON, 


Very best, Han 
Buy direct 
ory representative and Save Mon 
19 Button Accordions, Chromatic Ac: 
cordions and Concertinas, Send name 
and Address for FREE catalog. 


ITALIAN ACCORDION MFG. CO. 
Grove Ave., Dept. P5-4, Chicag 


TruSpeed' BOAT SPEEDOMETER 


19, IM, 


ramantete with 
A uaranteed Instrument. ee Your 
‘dealer or write iret 


MUSKEGON OUTBOARD SPECIALTIES CO., Box 426, Muskegon, Mich. 


wwe off NEW PLASTIC 
Makes these LEATHER and 
JLEATHERETTE Items LIKE WEW 


Make like new, worn, scuffed or 
faded leather and artificial leather equi. 
inept, Either your own to renew, reolot 
fd beautify, or cafe, restaurant and 
vel eauipment asa’ business. Single 
stroke with a brash ‘renew mot 
rae; peal reel Resists aria, alcohol 
eaustice and weather: All cal 
Sal coupon for free semgiee™ 


FREE Sample ites 


EFFECT 
$50 to $5 


Centwtn new PROCS 


Sona suney stage, nanesn City, M: 

{0 Oat Job Possbie Sed me"wichout craton ar se | 

Kow.selmreshowe HL can inepect i 1 
cyoarown WA 1 

Sxeisive’ terniery g Name 

sibleavanabic afl 1 

Trovon today Fite W Address, 


She rest’ — Jacke 
Edwards, Sales Mgr. 


TRAILER COACH VALUE 


Better for living or travel because 
SCHULT offers incomparable quality 
«the result of exclusive, highly de- 
veloped machine produ 


nm and 
advanced engineering, as contrasted 
to usual hammer and saw methods. 


FOR FREE BOOK 


See beautiful new interiors of 
4 


‘mtruction features 
plans ond. furnishings” of to 
moderately priced, ‘eory-tra 
SCHULT models, 
SCHULT CORP.,.Dopt.3104 Elkhart, Ind. 

In Conade: Jona Ing Con ttd, Toronto 


, + § : 
= SCHULTZ 


ROTARY TILLER 


Unsurpassed 
for Tilling 
and Cultivating 


% 


The Mulsifer Soll Tiller! Makes it easy to work 1 
fo'20. acres ‘of common crops 


Pulverites the soil 
‘harrowed 


f car. ‘Complstely equipped—no extras to buy 
‘of the price of a tractor’ Send 
posteard tor circular 


MULSIFIER CORPORATION 
1760 HAMILTON, DETROIT 2, MICH. 


ROTARY SOIL TILLER 


*Extimated national overage, 
Moy vary according 0 locality. 


Buys the Brikcrete 
for All Exterior Walls 
of this 37’ x 24’ Home 


The “Brikadier” is typicol of Brikerete economy. Same 
low price per square foot for any size or type home 
you may be plonning to build. Also for commercial, in- 
dustrial ond farm buildings. 

Brikerete combines colorful 
beauty—and all the long: 
life, sofety and comfort 
volues of mosonr 


Loid-up face siz 
3%" high. Two 7 
8" ond 4", providing tor 
solid or cavity wall con 
struction. 


World’s Most Modern Masonry 


| Scif-contained insulation volves-becayse of a 56% void, 


Integroted color ond water-resistant values 
ronge: reds, buffs, browns, tan 
duronce combine with low absorp! 
of ordinory brick; half os m 
straight ond squore on all sides. 


large color 
Strength and en- 
in. Half the weight 


LOCALLY MANUFACTURED 


BRIKCRETE ASSOCIATES, INC. 


4677 5. 


MORE LOCAL PLANTS 
ARE BADLY NEEDED. 


for on outstonding 


Sroond in protected Hariteres. 
Weite for Brikerete Book No. 2. 
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Everything in Radio 
at Lowest Prices! 


ALLIED'S 
180 Page 
Catalog 


Radio’s Leading 
Buying Guide 


Get ALLIED'S 1949 Catalog 
AMATEUR GEAR biggestand most complete 
in Radio. Get everything you 
THOUSANDS OF PARTS need from the world’s larg- 
TUBES, TOOLS, TESTERS est stocks of top-quality 
equipment—at down-to- 
BOOKS & DIAGRAMS cath money-saving prices. 
Everything for ~—- Have the advantages of 
Servicomen, Engineers, Speedy reliable shipment, 
Leverimenters, bilders, expert personal help, and 
is 4 * complete satisfaction on 
Seundmen, Amateurs every purchase. Get more 
for your money at ALLIED— 
Radio's Largest Supply 
House. Send today for your 
FREE ALLIED Catalog—the 
preferred Buying Guide to 
everything in radio and elec 
tronic equipment. 


BUILDER'S KITS 
TELEVISION SETS 
HI-FIDELITY SOUND 


ALLIED RADIO. 


ALIED RADIO CORP, 
S23. Jeciun Sed, Dept. 7.0.9 FREE 3 
Ghicons 7 


i 
| 0 Send FREE 1949 ALLIED Catalog. : 
' 

V Nawecssereeses 

i 

i 

| Adres 

i 

| Giresvssees seseee Zones... State. 
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T100-20(12). 16.43} 
1100-22(12) 
js2x0() 

[s2x6(10) *" 11.82] 

750-20 WILITARY 8 PLY REGULAR $8.62—SUPER $11.02 

‘900-16 MILITARY 8 PLY REGULAR $7.22—SUPER $8.22 

[ONE QUALITY THE BEST AVAILAULE 


WERE'S MAXIMUM QUALITY IN THESE O. K. SAFE TIRES 


GO0-16 .. 83.64650-16 .. 89.99 700-16 
650-15") “3.94 700-15 750-16 
Go0-207m). $8.02) 750-20(10) 99.23) 1100-20,12)13.93| 
{650-20(6).. -7.72}825-20(10) 11.23]1100-22(12:) 
700-2018) 9.23] 
750-2018) 1000-20(12)12:92)32%6(10) ""11:23} 


‘OUR SPECIALTY —TIRES FOR SCHOOL BUSES AND AMBULANCES 
‘Thecsands of Ties Shipped tw Satisfied Customers Throughout 
United States and Many Distant Points, Please Mote: We've made 
[Resende ef Fendy ving Tobe with Passnga and Trck Ts 
‘MAIL ORDERS given Personal Attention — Send This Ad with Check 
‘or Money Order Dept. 5 


STANDARD 834 N. Broad St., Phila. 30, Pa, 


ONE YEAR WRITTEN GUARANTEE! 
ARMY AIR CORPS 16 JEWEL 


ELGIN 
19° 


Made for Piste and Navigators of 
be f 


‘hariufuctirerk 
seu with each 
Slnnpiy pay postin 

fou delivery: aah’ orders we 
Hi1'S, Halsted, Dept, RES-169 


TRAIN NOW FOR AN 


AVIATION CAREER 


IM SUNNY SOUTHERN CALIFORNIA 


"Ait COUPON TODAY. APPROVED FOR VETERANS. 
Wwinkoutebigeion tend tree roflopen with ull nfrmetion 


INSTITUTE 


TERMINAL + GLENDALE 1, CALIFORNIA 


CAL-AERO TECHNICAL 
GRAND CENTRAL 


“Without Weldwood Glue we wouldn't be able to pull this gag on Jones?” 


When you want a wood-to-wood bond that w 
really hold . . , remember Weldwood Glue. It’s qui WELDWOOD 
to mix... easy C0 use... tremendously strong 

stain-free. . . rot-proof... and permanent. At hard- PLASTIC RESIN GLUE 
ware stores, lumber yards, chain stores, in 15¢, 35¢, 

65¢, 95¢ and larger sizes. 


GOOD WEAR ror WORK 
GOOD LOOKS ror PLAY 


hese 


United States Plywood Corporation, New York 18. N. ¥, 


, 


sae ae 
Rares ang Tena ey 


mar, and its wide Vat= 
¢ fast to sun, water 


wate esate Wee 
cs Sletten ap 
take Pe etter looks and longer 
cee eal Peele 
fresh afdiyand Reeves Army Twill: ta Saas 


VResidnal shrinkage 1ess than 1% 


REEVES BROTHERS, INC. ° 


54 Worth Street, New York 13, N.Y. 
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Repair Storm Windows 
and Screens with 


PLASTIC 
wooD 


I'd like 
to secthem 
make... 


iN 


When making new screens, or replac- 
ing old rusted screen,apply thin layer of 
PLASTIC WOOD around frame after 
tacking down screen, This gives greater 
strength to the frame, PLASTIC 
WOOD can be easily shaped to match 
broken molding. Valuable in replacing 


rotted wood in storm windows. Standardized insect-spray catuipme 
all'can tops and spray-gun caps lide 
. «dozens of other uses a gun would fit any can, Feed tubes of flexible 
plastic would adapt themselves to 


ppeNdeense teen _ FOR REPAIRING... Genth.—Willard Dalrymple, Bowling Green, Ky. 


hipped furnitur 
© Nall nd serew holes 
@ PLASTIC WOOD SOLVENT is in- 
dispensable to the home workshop hob- 
byist for controlling the consistency 
of Plastic Wood and removing dried 
Plastic Wood from hands and tools. 


ost Rests U8, at, Om At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
wooD = utters for small homes, hed up bs 


hooks and easily removable. All painting, clean- 
Tube or Can i nd repairing could be done on the grour 


a big help to the small home owner.—Le Roy J. 
Ehrhard, Mary Ridge, Mo. 
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More Facts about the 


NEW FORD 'FEEL" 


When you drive this great '49 Ford, you 
sense in an instant the new Ford “Feel’— 
a feeling of effortless control, relaxing 
comfort and reassuring security—a feeling 
of eager and flexible response. 


And one of the big reasons back of this 
new Ford “Feel” is. . . 


“Equa-Poise” 


Power! 


Take your choice of either the new 100 h.p. 
V-8 or the 95 h.p. Six and get smooth, 


“hers SER in you hi 
ar 


brilliant performance. 
Both engines are “Equa- 
Poise” mounted. Both 
incorporate a number 
of advancements in 


7mm y) 
basic design—both are 


truly new. New “Equa- 5 | 


Flo” Cooling System, Ferd “Power-Dome” 
“Deep-Breath” Mani, Conbetion Chamber 
folding, “Power-Dome” Combustion 
Chambers and improved lubrication all 
contribute to Ford’s feeling of responsive- 
ness. 


au 


| 


Ford offers new economy, too; up to 10% 
savings in gas—up to 25% with Ford's 
smooth new automatic Overdrive, optional 
at extra cost. 


And remember, only Ford in its field 
gives you this power choice of new V-8 
or new Six! 


Drive a FORD and FEEL the difference! 
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YOUR 1949 
PHOTOGRAPHIC CATALOG 


OVER 1000 ILLUSTRATIONS —descriptions and prices 
of more than 1700 pieces of photographic 
equipment are included in Montgomery Ward's 
big, new Photographic Catalog. 

‘THE NEWEST IN STILL CAMERAS — the sensational 
new Land camera that gives you a finished 
print just 60 seconds after you snap the shutter! 
The new Boll & Howell Foton automatic 35 mm. 
(takes up to aix pictures a second); the new low- 
priced Bolsey miniature with twin lens reflex 
focusing: and many others. 

THE LATEST IN MOVIE CAMERAS—the new Cino 
Koask Special Il (approaches the capacity of 
professional movie cameras), the new De Jur 
8 mm, with Fade-Matic control, plus Wards 
new complete line of sound equipment. 

NEW ACCESSORIES—the latest still profectors, new 
enlargers, and lighting equipment. In this sec 
tion you'll find everything to help you get the 
most from your photographic hobby. 

EDITORIALS ON PHOTOGRAPHY—valuablo ‘infor- 
mation on developing, printing, enlarging and 
movie making, plus many other useful tips. 


Convenient monthly payments if you wish! 


MONTGOMERY WARD. 


Chicago © Albany * Baltimore © Denver 
Fi Worth Kansas City Oakland 
Portland, Ore. St. Paul 


Clip and Mail this Coupon Now! 


MONTGOMERY WARD, Dept. PS-49 


lecwe send me the new 1949 Photographic 
Catalog as soon as printed (about May 1). 


(PRINT plainly) 
Strect Address 


| 
i ! 
| ! 
1 Nam ! 
| 
i | 
| 

ra 
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Vd like to xee them make 


Wheelbarrow bodies that had the bolt or rivet 
heads flush with the inside, Then the shovel 
wouldn't be constantly catching on the heads 
when you shovel out sand or coment—Lowell 
P. Amos, Toledo, O. 


fr 


‘hen attachments that could be chucked in 
an electric hand dril ot of such accessorie: 
would convert any drill into a mechanical be 
and mixer.—Eric St. Clair, Richmond, Calif. 


ks. If thi 
id pointer would glow in the dark, 
at night but when 
used on lockers located in dimly lighted phi 


bers 
it would save time not o1 


—John P. Bayer, Batavia, O. 


MENTIONS THE “NINE LIVES” 
OF A CAT IN "ROMEO AND JULIET? 
‘TYBALT: WHAT WOULDST THOU 
HAVE WITH ME?” 

MERCUTIO: “GOOD KING OF CATS, 
NOTHING BUT ONE OF 
YOUR NINE LIVES" 


EVEN TWO THOUSAND 

YEARS BEFORE SHAKESPEARE, 

A WRITER OF FABLES IN INDIA 
SAID ABOUT CATS,” IT HAS BEEN THE 
PROVIDENCE OF NATURE TO GIVE 
‘THIS CREATURE NINE LIVES, 

INSTEAD OF ONE,” 


The ORIGIN 
OF THE SAYING 
1S THE CAT'S ABILITY 
‘TO"BOUNCE BACK" HE'S 
‘TOUGH AND HARD TO LUCK. 
“EVEREADY” BATTERIES HAVE 

THE SAME SORT OF "BOUNCE BACK 
‘THEY RECOVER POWER BETWEEN 
USES... LAST LONGER! THAT'S WHY 
THEYRE CALLED THE BATTERIES 
WITH “NINE LIVES” 


id the cat symbol 


NATIONAL CARBON COMPANY, INC. 
30 Eas treet, New York 17, N.Y. 
Unit of Union Carbide [Ta and Carbon Corporation 
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New RCA 16-inch 
tube fills gap 
tuber and 


Ynside story"of a bigger, brighter 


‘The screen on which you usu- 
ally see television is the face 
of an electron tube—on which 
electrons “paint” pictures in 
motion. 

And the size of the picture, un- 
less projected, is determined by 
the size of the tube. 

Working to give you bigger, 
brighter pictures, RCA engi- 
neers and scientists developed 
a new way to make large, 
direct-view television tubes. 


Picture on your relevisjon scteen 


‘They found a method of “weld- 
as of glass 
keeping a 


ing” 
metal .. 
uum-tight seal! 

Using this development— 
ideally suited to mass production 
methods—RCA can now build 
television tubes of light, tough 
metal . .. using polished glass for 
the face, or “screen.” 


large ar 


whi 


An achievement of research 
Development of this new tele- 
vision tube continues basic tel- 


evision research which began 
at RCA Such 
leadership in science and en- 
gineering adds value beyond 
price to 

of RCA a 


Laboratories. 


ny product or service 
nd RCA Victor. 


Examples of the newest ad- 
tances in radio, television, and 
electronics—in action—may be 
seen at RCA Exhibition Hall, 36 
West 49th Street, N. Y. Admis- 
sion is free. Radio Corporation of 
America, Radio City, N.Y. 20. 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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View’ 


fl men who have to fix them have not 
been exactly happy about the new cars. 
‘The stylists and designers have squeezed the 
engine room so tight that a minor adjustment 
has become a mechanical and athletic project. 
Some owners are reportedly disillusioned 
about their sleek, new chariots. Bodies, 
swollen to tenderness, rupture with alarming 
ease when exposed to the harsh realities of 
roads and parking lots. Insurance com- 
panies and garages have raised their rates. 
The automobile industry points proudly 
to the fact that today’s lowest-priced cars 
carry more people more miles with more 
power and comfort than yesterday's medium- 
priced cars. But it is also true that today’s 
lowest prices are up to yesterday's middle 
bracket. And there is no longer any such 
thing as low-cost automobile ownership. 
The new cars described in this and re- 
cent issues are the first, small sign that the 
industry recognizes realities beyond easy 


“Mechanic’s-Lye 


money, The reality that cars must be made 
for use, That they are not going to be parked 
in the ‘middle of a five-acre field, or driven 
only on lonely roads, That they are going to 

bumped, scraped, and scratched even 
with the most careful driving. That men 
with usual-sized heads and hands will have 
to work on them, 

Perhaps truly people-proof cars, short of 
a cushioned light tank, are impossible. But 
this particular new-car owner is getting a 
little tired of listening to manufacturing 
v.p’s talks lightly of the safety value of 
“crumple effect” in swollen sheet steel—at 
$165 per crump. 

And as a stockholder in this country, in 
the economy of which the automobile is so 
important, | am happy to note the first steps 
toward utility and a lower total cost of 
automobile ownership. 


Rina Githrees 
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Rust-clogged 
radiators cause 
overheating, 

trouble and expense 


Better Things for Bette Living 
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Clean out rust with 


Get rid of winter's accumulation of rust, scale and scum 

. avoid damage caused by overheating. Just pour a 

can of DU PONT CLEANSER into your radiator, run 
the engine 30 minutes or more, and di 

rust—cleans thoroughly —impro 

ance. It’s safe, sure and easy to use. 


Keep out rust with 


After cleaning out the radiator, you can keep it free from 
rust all season by pouring in a can of DU PONT ACID 
AND RUST INHIBITOR. It retards rust formation, 
and keeps out acid, too. 


Avoid radiator leaks with 


‘You can stop leaks quickly and securely —anal help to 
prevent radiator leaks in the future—by pouring in 
DU PONT COOLING SYSTEM SEALER. It will not 
clog the radiator or harm hose or metal parts. 


or this is the fou 
pratory (story on p. 121) 
of concrete about six £ The columns, 


sent the biggest pour—1,486 cu. yd. of concrete—of th 10,000 progral 
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Cover by Reynold Brown 


it looks like a four-door sedan but costs 
less and will also do the work of a truck. 


By Devon Francis 


Photos by WW. Morris and John Frano 


NE day last summer workmen in the 

experimental shop of the Kaiser-Frazer 
Corporation at Willow Run, Mich., walked 
calmly up to a perfectly good Kaiser sedan 
and hacked out the back of the body. This 
was the start of a project personally origi- 
nated by Henry J., himself, for good per- 
sonal and business reasons 


Late last month, the company announced 
a new model that is really a new type of 
automobile; a utility sedan. It is designed 


to look like a four-door sedan, and work like 
a light truck or station wagon, 


Back of rear seat folds forward next, swing- 
ing down flat against car floor. Back Seat can 
be removed entirely by unfastening four bolts, 
adding about IL cu. ft. of carrying capac 


But it is a couple of jumps ahead of the 
familiar station wagon, It can be changed 
from standard six-pas an into truck 
in a few seconds, li a twist of 
the wrist. And it will co 
station wagon, traditionally hundreds of dol- 
Jars higher than the sedan of its line. 

In fact, the Kaiser Traveler®, as the util- 
ity car is known, will deliver for less than 
the standard sedan. The Vagabond®, a 
plush version, glossy with genuine leather 
and chrome, is priced for the luxury trade. 
But the Traveler is the big news, with its 
emphasis on utility and lower cost. It is de- 
signed for families that need two kinds of 
transportation but want to buy only one car. 


With rear seat entire capacity 

w 83.7 cu. ft. Cargo urea is 6 ft. 8 in. 
long with tail gate cl wide between 
the 1 wells. 


> 


Like many revolutionary ideas, the one 
behind the Kaiser utility car is simple. In 
essence, the designers have opened up the 
back end of a sedan, hinged it for access, 
and contrived fittings for the rear seat so it 
can be folded forward to make a flat floor. 
This provides a cargo space nine feet long, 
with tail gate down, and almost four feet 
wide at its narrowest point, between the 
wheels. 

And like all simple ideas, it wasn’t so 
easy to work out. 

This idea began with a beef from the 
boss, Henry J. Kaiser had been driving a 
station wagon around his place near Lake 
Tahoe in the California Sierra. He found 
it hard to ride as a passenger car, hard to 
use as a truck, To haul anything, seats had 
to be wrestled out bodily, Maintenance 
was high, It squeaked and rattled, It was 
drafty, He didn’t like it. Neither did Mrs. 
Kaiser. That settled it. A new kind of a 
car would have to be designed. 

On a July day, 1948, Henry Kaiser tele- 
phoned his son Edgar, vice president and 


e bracket holds the utility 

s license plate vertical whether tail gate 
up. or down, W gate is lowered (upper 
right), plat down by hand. When 


le ves lever 
extracheavy lower deck 
is 24 by 45 in, When opened, it's 24 


ground with rear springs at 1 


off 
imal extension 


general manager of Kaiser-Frazer, at Wil- 
low Run. 

“I've got an idea,” announced the chair- 
man of the board, typically without preface. 
He expounded on it, “Come on out.” 

Edgar Kaiser and Dean Hammond, the 
company’s chief engineer, met with Henry 
in an eleventh-floor office of the Kaiser 
Building in Oakland. Henry gave them the 
pitch, They talked. They began calling 
their creation a “utility vehicle” before they 
knew what it was going to look like. What 
they were after was a car that would do a 
station wagon’s work and yet not be com- 
promised as a regular sedan, 

“The best way to get at this is to look at 
a car,” said Henry Kaiser finally, “Let's go 
down to the garage.” 

They took the elevator downstairs, and 
on one of the company’s standard sedans 
began drawing lines in the dust with their 
fingers, The cut on the body could be made 
here, The hinges might go there. Of course, 
something would have to be done with the 
rear seat so it need never be lifted. 


gate is up (lower picture), spring locks plate i 


normal position. Sturdy piano-type, 20-in, 
(left) secures tail gate to body, replacing ordi- 
nary strap hinges of conventional Kaiser sedan, 
spare is bolted to dummy left rear 
Rear seat is narrowed to make room fi 
The chains and upper-lid hinges 

re covered with vinyl to prevent rattles. 


new steuctus 


SPARE WHEEL 
POSITION CHANGED 


DOOR WELDED SHUT: 


pared to standard sedan are partially shown in 
this drawing, Mest prominent in body-support 


e are reinforcement strips of 16-ange 


When the walking conference was over, 
Hammond returned to Willow Run to start 
experimenting, One provision was manda- 
tory: with the rear of the car closed up, the 
mn must leave intact all the visible and 
structural features of a standard sedan, 

‘They sheared out the skin at the rear of 
a sedan body, leaving the rear window un- 
touched, By mid-August they were experi- 
menting with the side hinging of a deck lid. 
That didn't work, It was awkward. They 
discussed splitting the door the center 
and hinging it at both sides, like the doors 
of a panel truck, Finally, on September 14, 
the roof above the rear window was cut 
into, Then they split the lid horizontally 


metal, is 
ate for 

nse. the bridge locks 
heel-well coverin; 


Plywood | bridge, stripped _ with 

dropped between’ car hed and. tail 
easier loading. When not in 
under spring clip on left 


ee 


jaar 


SHOCK AssoRBERS 


umren cuaros—t 


‘MOVED OUT 


sein 
BALANCED 


EAR SEAT 


[eam = 
CARDROARD TRIM 


DIVIDED, HINGED 


REAR DECK eet 


LICENSE HOLDER 


hot-rolled steel around top and sides of opening. 
Car has no rear package shelf. Left rear win- 
dow and right rear vent window do not open, 
The front floor covering is rubber-covered jute. 


and put the hinges at the top and bottom 

This was it, The production model of the 
utility car will be substantially as Hammond 
and Edgur Kaiser devised the hin; and 
y Anschuetz, head of the develop- 
gineering department, conceived the 
improved folding-seat plan, 
ly 60 days had elapsed from idea to 
rough prototype, 

The idea was simple, all right, but a 
whale of a lot remained to be done in the 
n department before the vehicle could 
be put into production, Big and little, more 
than 200 changes had to be incorporated 
into it before the car actually came into 
being. Springs and shock absorbers had to 


ace behind rear-wheel wells can be used to 

rry tools and other small items, ‘These stow- 
age spaces ure covered with panels secured b 
with quick-release, aircraft-type fasteners, 


Plushy_ve y bond?, 
has 112-hp, engine compared to 100 hp. of 
cheaper Traveler. It also sports more chrome 
trim, Rub strips are wood instead of m 


be beefed up to take bigger loads, Some of 
the wiring that lay on top of the floor pan 
in the regular sedan had to be ducted un- 
derneath for the utility car so it wouldn’t 
get in the way of a power lawn mower or a 
roll of barbed wire or milk cans. New pierc- 
ings had to be made for the rear-window 
opening and new dies for the whole rear of 
the body. In shearing the body, all the 
strength of the wrap-around skin was lost, 
and a reinforcing member had to be en- 
gineered for insertion above the cut. 


Fittings Had To Be Strengthened 


The lower deck lid was too heavy for 
opening with a single handle, and a T han- 
dle had to be made for it. Its strap hinges 
had to be replaced with a piano-type hinge 
if it was to serve as a sturdy loading plat- 
form, Hinging and lighting the license plate 
so it could be pulled down 90 degrees when 
the tail gate was open and still conform 
with the laws of 48 states took one en- 
gineer’s time for weeks. Some economies 
had to be made if the car was going to 


undersell_ the conventional sedan, That 
meant removing some of the fluff, 
Outwardly, and in the driver's seat, thé 


car is the same, Engine and frame rem 
the same, Wheelbase, clutch, transmission 
and gear ratios are unchanged. When you 
sit behind the wheel, the instrument panel 
tly like that of the stand- 

The only tip-off is the 
eat covering, easily washable. 
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in standard sedan, whose window line coi 
with utility car's rear-end opening 


But anyone who tries to open that left 


s welded shut: the spare wh 
had to go somewhere. 

The “utility car,” is a product of the com- 
pany’s unconventional thinking, ‘The elder 
Kaiser is a maverick in industry. It was he 
who produced ocean freighters for war on 

1 assembly-line basis by means of prefabri 
tion, His chief engineer thumbed. his 
nose at tradition fifteen years ago to design 
an airplane that almost anyone could learn 
to fly with an hour's instruction, All the 
Is are from the same stumping 


1 know, our hardest job on 
the utility car,” commented H. V, Lind- 
bergh, manager of styling, “was in overcom- 
i the feeling that it couldn't be done.” 
And yet: a new segment of the market has 
been tapped; two new models have heen 
added to the dealer's line without the crush- 
ing expense of a major model change. 
Needless to say, Henry J. Kaiser will have 
one of his new utility cars at Lake Tahoe as 
soon as he can get one off the assembl 
line. 


D 


Bulb Burns Three Years 


big as a penpoint, made 
burn continuously for 


A tame only 1/25 
by Westinghouse, wil 
three years. Its red-orange glow will indic 
whether your electrical appliances are operat 
and guide you to fuses and outlets, 


Tape Ree ss-Produced 


Tus multiple tape recorder removes the 
last obstacle to commercial recordings on 
magnetic tape—the mass production of 
duplicate tapes. It makes eight duplicates 
at once at three times normal speed. It can 
also record two sound tracks on the same 
tape at the same time. Thus the machine 


can turn out eight hour-long recordings in 
10 minutes, or 48 an hour. Signals from a 
master tape are amplified and then fed into 
recording heads, shown above. A common 
capstan keeps the master and copy tapes 
at the same speed. In playback, one side 
of the double sound track plays as the tape 
reel unwinds, the other as it winds up. Min- 
nesota Mining and Mfg. . made it. 


Parallel Light Tests Lenses 
Tue spiked, crownlike object at right is 
the heart of a y Bureau of Standards de- 
vice to test the lenses of aerial cameras. It 
consists of 25 collimators arranged in a 
cross to cover the entire field of a lens. 
Light rays passing through the 25 tubes are 


rendered parallel to simulate actual sun- 
light. To test a camera, placed on the table 
at left, 25 tiny beams of light are shone up 
through its lens and into a collimating 
telescope above. This light pattern, mag- 
nified by the telescope, provides an accurate 
check on the focal length, distortion, and 
resolving power of the lens. 
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New Ideas from 
the Inventors 


Boat Pontoons Cut Drag. A pair 
of pontoon floats keeps this speedboat 
skimming flat over the water instead of 
aging at the stern with its bow in the 
_air. They swivel under the stern, and are 


Food Dish Aids Appetite. Junior 
might get more fun out of eating—and eat 
more-if he used this dish with a toy dog 
bite for Junior, one bite 
Junior ends up eating it all, 
because Fido’s food runs back into the dish 
through a tube in the front paws. It was 
invented by B. B. Manaster, of Chi 
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lowered hydraulically as the speed increases, 
raising the stern and permitting greater 
speed. Invented by E. W. Berger, of 
Diego, the floats can be manually operatec 
or automatically controlled by the speed 


es 


Hook Guard Stops Weed Snags. 
Fish, but not weeds, will cause you to fe 
a tug on your line if you use this hook. Fine 
spring-steel wires shielding the hook’s points 
allow it to slip through weeds or over ob- 
structions without snagging. When a fish 
strikes, the wires are pushed inward. The 
inventor is H. M. Heimark, of Oak Park, Il. 


Truck Loads Itself. The driver of 
this trucl k up a load without ever 
leaving his seat. The large triangular frame, 
pivoted at the of the truck, holds a 
scoop bucket at its rear end. When a pow- 


ered winch on the front of the truck pulls 
the bucket, the whole frame tips forward, 
like a seesaw, raising the bucket over the 
truck and dumping its contents. The loader 
was invented by , Smith, of Bend, Ore. 


Wall Latch Holds Door. This nov- 
el doorstop. patented by A. J. Harris, of 
Long Beach, Calif.. automatically holds a 
door open when it's pushed against the 
wall. A hook in the wall slides into an oper 

ing in the doorknob and locks over a ridge. 
Giving the knob a half turn slides the ridge 
from under the hook, releasing the door 


Chin Jabber Wakes Drivers. 
You shouldn't fall asleep at the wheel with 
this chin jabber on the job. Worn around 
the neck, it holds a sharp prong under the 
driver's chin. If his head nods, the point 
quickly awakens him. Invented by K. H 
Liman, of Rye, N. Y., it has a rubber knob 
below the tip to prevent serious injury. 
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Putting a Generator Together 


‘Tue four enormous metal segments in the 
foreground above are part of a huge water- 
wheel generator being constructed at West- 
inghouse’s East Pittsburgh plant. Each sec- 
tion weighs 43,000 pounds. When all four 


are put together, they will form a horizontal 
ring 30 feet in'diameter and 6 feet high. 
This will be the stator, or stationary part, 
of a 430-ton generator. This monster will pro- 
duce 28,000 kw. of electric power, enough 
to supply about 56,000 homes. In the back- 
ground are two steam-turbine generators, 


ran Aids Fishermen 


Finpinc your way to profitable fishing 
grounds in any weather is no trick with this 
table-model loran. Small size is only one 
advantage of the new electronic navigator, 
according to Sperry Gyroscope Co., its de- 
signer. It is also easier and faster to operate 
than earlier models. Skippers within range 
of shore-based transmitters can accurately 
fix their position at sea in less than five min- 
utes, without having to check sun or stars. 
The Army Transport Service and the U.S. 
Coast Guard have ordered the equipment. 
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Meter Tests TV Tubes 


You will probably never use the record- 
ing spectroradiometer shown above, but its 
application in the laboratory may result in 
clearer images on your home television 
screen. It is a new scientific instrument that 
accurately plots the full range of visible light 
produced on a television viewing-tube 
screen, vania Electric Products, In 
which developed the device, says that it is 
fully automatic and will do the job of analy- 
sis in 48 seconds: old hand-plotting methods 
required half a day. 


jescue Boat Built Like Plane 
Tis new British air-sea re: 


cue craft, 
she 


the Celerity, has nearly everyt 
. Fo 


would né 


dd to fly except 


hp. radial, air-cooled aircra ines drive 
four variable-pitch propellers. And her 
superstructure and most of the fittings are 


of a light, aireraft-type alloy. 
Because the air-cooled engines require 
no bulky water-circulating systems, there's 


oo 
New Fins Lighten Radio Tube 


Tue weight of this 25,000-vatt radio- 
broadcasting tube was cut from 225 Ib, to 
98 Ib. by using aluminum instead of copper 
for its cooling fins, This was made possible 
by aluminum-to-steel bonding, developed to 
lighten airplane engines. The fins are brazed 
toa steel hub that, ¢ aluminum, can be 
soldered to the copper anode. 


sue gear and fuel in the 
105-foot craft, It has a top speed of 40 knots 
and a range of 4,200 sea miles, The variable- 
piteh propellers need neither clutches nor 
reverse gears and, being indi 
trolled, increase ‘mancuverabi 
ising on only one or two engines, the idle 
propellers can be feathered, like those of a 
plane, to cut drag. 

The 80-ton craft, armed and partly ar- 
mored, was built by the Bristol Aeroplane Co. 


more room for res 


New “Iron Lung” Is Portable 


Tue Blanchard Portable Respirator®, in 
use above, permits a patient who needs me- 
chanical help in breathing to be treated in 
any hospital bed. Its Plexiglas® vest, shaped 
like a coat of medieval armor, seals at neck, 
shoulders, and waist with rubber ties that 
leave legs and arms free, The motor-pump 
unit (on floor) plugs into any outlet. 
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Tires Without Tubes 
Come Back: into Style 


A radical new design, immune to punctures and blowouts, 


modernizes the “pneumatics” of motoring’s pioneer days. 


By Myron Stearns 


AEE tubeless automobile tire, puncture- 
sealing and highly resistant to blow- 
outs, has been developed by the B. F. 
Goodrich Company. Its makers expect that 
it will eventually change all tire manufa 
ture, which today amounts to about 80-mil- 
lion’ truck and passenger-car tires a year. 

And so, after 53 years, tires without tubes 
are back in style. The first American cars 
placed on the market, Cleveland-built Win- 
tons, used overgrown bicycle tires that held 
air in the same casings that rolled upon the 


lank studded with 
all its layers, in con- 
its ability to sustain 


New tubeless tire runs over 
nails, completely piercin; 
vincing demonstration o! 
repeated punctures without loss of air. 
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road. But the 1896 rubber was unequal to 
the ti and tires with easily repaired and 
replaceable tubes soon superseded the crude 
tubeless casings, which were good for only 
500 miles, Now the cycle is complete, and 
inner tubes may become as outmoded as a 
Model T. 

Recently the owner of a car equipped with 
the new tires left it at a service station to be 
greased, While it was up on a hydraulic 
hoist, a mechanic called his attention to a 
in one of the casings. 

“Want it changed?” he asked. 

“Let's have your pliers a moment,” the 
motorist countered. He pulled out a long 
il. The mechanic waited for the air to 
hiss out, It didn’t. 


300 Punctures—No Leak 


For the benefit of a newsreel photog- 
rapher, one of the new tires was run 50 
times over a board that had six big nails 
sticking out of it, That meant some 300 
“punctures,” and it lost no air, 

In a car equipped with tubeless tires an 
Indiana state trooper was on a_ chase, 
throttle to the floor, when a loud clack-clack: 
clack against the concrete pavement began. 
Instead of slowing up or stopping, he kept on 
and got his man, Then he investigated. A 
three-inch-long bolt had driven into a front 
tire, He simply pulled it out and drove back 


sings have been tried out on 
taxicabs in Dallas, Tulsa, Cincinnati, and 
Philadelphia. Florida state police, as well as 
Indiana troopers, have been using them, 

They can be wrecked, but it’s difficult to 
do. Half a broken beer bottle, cutting a two- 
inch hole, might conceivably ruin them, 
One went flat when a short piece of half- 
inch tubing went through it, making a half- 
inch metal vent. 

After the fabric in an ordinary tire be- 
comes damaged, the tube inside holds air 
until the chafing against the broken tire 


“TACKY UNDERTREAD 
SEALS PUNCTURES 


MAKE TIRE-TO. 
SPECIAL RIM AIR SEAL 
_UNING 

RETAINS 

AIR 


= 


SEPARATE VALVE 
GOES IN RIM, 


Sawed-through section of tubeless tire 

illustrates its special features. In inset diag 

part of rim is omitted to show ridges, ov of 
le of tire, that form air seal 


cords is too great, Then it “blows out” just 
as a child's rubber balloon explodes, But in 
a damaged tubeless casing, the air begins to 
Teak out slowly, There's no sudden letdown, 

Efforts to make tires blowout-proof have 
been going on for years. Initially they con- 
centrated on the tube, Since the ’30s the 
Goodyear Tire and Rubber Company has 
had a premium-priced, double-lining. inner 
tube called Lifeguard? on sale. At the 
New York World’s Fair ten years ago the 
Goodrich company exhibited tubes with a 
“sealing” layer of soft, partially vulcanized 
rubber that immediately closes any” small 
opening. Bullet-proof gasoline tanks that 
carried our warplanes through enen 
fire used the same principle. But the greate 
cost of the safety tubes, about four times 
that of ordinary tubes, held them back. With 
tubeless casings, a good share of the greater- 
price barrier has been overcome. 

The new tires, in the most widely used 
size of 6.00 x 16 inches, are sold for $2 
That falls between the ordinary-first 
casing-and-tube cost. of about $19 


¢ and 
the ordinary-casing-plus-safety-tube cost of 


about 


28, 


In the long decline of tire-mileage costs, 
that is not bad. In 1920, when tires would 
stand up for 12,000 miles, the tire cost per 
1,000 miles was about $2.25. In 1947, with 
an average life of 25,000 miles, the tire cost 
per 1,000 miles for the most popular sizes 
was only about 60 cents, The tubcless-tire 
cost for the average family motorist should 
be about 70 cents per 1,000 miles, Some have 
already been driven more than 40,000 miles, 

By gripping firmly against the steel rim 
of the wheel itself, the new casing holds air 
without the necessity for any air-containing 
inner tube. It seems to make the car ride a 
little more smoothly than other tires, You 
can’t loosen it from the rim by banging it 
against a curbstone or rock, An ordinary 
valve, such as regular inner tubes have today, 
is held in place in the customary hole in the 
rim by nuts screwed tight against two rub. 
ber washers, This separate valve with its 
special seal is provided with each tubcless 
tire sold, The new sare inflated to the 
same air pressure as standard ones—28 
pounds for the 6.00 x 16 size, 


Idea Born from War Needs 


he inventiveness und ingenuity of a 
young technical engincer, Frank Herze; 
of Cleveland, are responsible for the new 
tire development, He personally persuaded 
the Goodrich higher-ups that a single tube- 
less casing would eventually prove superior 
to the more complicated casing-and-tube 
combination, His efforts have guided it 
through years of experimental work and at 
last into successful production. 
first idea for it grew directly from 
meeting combat-tire requirements during 
the war. 
en before Pearl Harbor, our Govern- 
ment had asked tire manufacturers to de- 
velop a battle tire that could be run flat for 
at least miles, after being riddled with 
bullets or shell fragments. Both Germany and 
France had made one filled with sponge rub- 
ber. It was excellent for battle use, but on 
long hauls it got too hot and became worth- 
less after a few hundred miles. Improving 
on it, the British reinforced the side walls 
of a tough, air-filled tire with extra rubber 
that would last for 50 miles of running flat. 
In November 1941 our first experiments 
with similar combat tires began in Florida, 
on the Tamiami Trail. They were not good, 
The best tire ran only 22 miles, Buckets of 
water had to be kept handy for putting out 
fires when the tormented rubber blazed up. 
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But eventually, with better and better rub- 
ber compounds for side-wall reinforcement, 
we got tires that could run flat for 150 miles. 
Part of General Patton’s smashing success 
in his rapid advance through France and 
into Germany was due to American combat 
casings, His troops and equipment could 
be moved even faster than the Germans’. 
The tough rubber lining that made combat 
tires last even when they were run flat gave 
Herzegh his idea—not for running on flat 
tires, but for eliminating the tube. 
‘Since the lining extends all around the 
inside of the casing,” he reasoned, “and 
keeps air out of the fabric, why not have the 
tire fit tightly enough against the rim to hold 
in air and use no tube at all?” 
Herzegh first got his air-seal idea in Jan- 
uary 1942, He soon developed casings that 
would hold air satisfactorily, The tires on 
his car have had no inner tubes since 194: 
First tests were run in March of that year. 
Industry-wide tests followed, since all val- 
uable rubber ideas were pooled during the 
war. The tubeless tires were d out on 
military maneuvers, Then the idea was 
tossed on the scrap heap—because it re- 
quired difficult precision worl 


The Man Who Wouldn't Quit 


Herzegh might easily have q 
couragement. After more than 
half of work, much of it seemingly success- 
ful, leading tire experts said he w: i 
his time, But he persuaded his superiors to 
keep on experimenting to develop tubeless 
civilian tires, 

Literally hundreds of different rubber 
compounds were worked with to get a thin 
ing in place of the thick linings that made 
combat tires last when they were run flat, 
It had to stick properly to the inside of the 
casing under all conditions of flexing and 
heat, After almost endless experiments, 
butyl rubber, developed by the Standard Oil 
Company (New Jersey), proved to be the 
answer, A tenth-of-an-inch thickness of it 
will hold air as well as a solid inch of or- 
dinary rubber. 

At first, to make the rim airtight, Her- 
zegh inserted a big circle of thin soft rubber, 
as large as the wheel itself, between the rim 
and the casing. It worked; but unless it was 
placed just right, the air leaked out. These 
experiences led to a one-piece, self-sealing 
tire with rubber ridges along the outside of 
the bead where it rested against the rim. 

The first tubeless tires for civilian use 


fit voran seine 


it in dis- 


Frank Herzegh, young engineer who developed 
the new tubeless tire, shows -above how its 
valve is attached separately on rim, The rim 
itself forms part of the air-retaining chamber, 


were tried out for about a year before the 
extra layer of gum rubber was added to 
make them puncture-sealing. Even after 
that a lot of testing had to be done. 

Until February of this year the tubeless 
tires were sold in only two areas, around 
Indianapolis and Cincinnati, while produc- 
tion was tried out on a small scale, Produc- 
ion has been built up slowly, because both 
factory handling of the new  carcass-con- 
struction techniques and servicing of the 
new product by tire handlers must be 
thoroughly learned, Filling-station attend- 
ants have had to know, for example, how 
good a rim must be to hold air satisfactorily 
with the new shoes; if it is bent, or too badly 
ted with rust, the air will leak out, 

This February the new casings were put 
on sale in Florida, so that car owners in 
three states are now able to buy them, Dur- 
ing 1949 all five Goodrich plants will be 
turning out the new tires in quantity for 
national distribution, “As the demand 
mounts,” the Goodrich officials say, “we will 
be able to step up production to meet it.” 
And they add that at least three of their com- 
petitors are already working feverishly on 
tubeless-tire problems. END 


Sound Carries 90 Miles 
Unven freakish atmospheric conditions, the 
sound of gunfire from a U, S, battleship during 
target practice has been heard distinctly at a 
distance of more than 90 miles. 


Popular Science shows you the 
innards of Brookhaven’s 


nuclear furnace. 
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Atomic Pile or Peat 


By Martin Mann 


OMETIME this summer a young man in a 
sports jacket will twist a few knobs with 

his eyes fixed on a Geiger counter, then 
turn and say, “It’s eri ” The atomic pile 


at Brookhaven National Laboratory then 
will be running under its own “steam.” 

This, the fourteenth furnace ever built 
to release and control the terrifying forces 
in the heart of the atom, will be the world’s 
most powerful air-cooled pile. Only the 
water-cooled giants that manufacture pluto- 
jum for bombs at Hanford, Wash., out- 
inge it in the U. S. Brookhaven’s pile, how- 
ever, will not make fuel for bombs, and may 

at produce any usable power. Instead, it 
will produce more wrinkles in men’s brows 
—by increasing their knowledge. 

Drive out Long Island’s Jericho Turnpike 
65 miles from New York City to the edge of 
the duck- and potato-farm country, then 


turn off at an inconspicuous sign marked 
“Brookhaven National Laboratory,” and 
you will quickly spot a big, striped ‘smoke- 
stack, It towers above a group of modest 
frame and concrete-block buildings that 
house the laboratory. The smokestack and 
the most imposing buildings are on the side 
of Rutherford Hill-named for Sir Ernest 
Rutherford, the British physicist who laid 
the foundations of nuclear theory, 

The biggest building, a light brick struc- 
ture six stories tall, with two gigantic, green- 
glassed bay windows, contains the pile. It 
has two lower wings for laboratories 
especially designed and equipped for worl 
ers with radioactive chemicals, And there 
is a detached building in the rear for the 
“hottest” laboratory, where experiments with 
intensely radioactive substances can be con- 
ducted by remote control. Nearby are the 
fan house, cooling towers, and stack. 

No smoke will ever belch from the stack 
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Unique features of Brookhaven Notional Laboratory's new atomic 
pile are brought out in this sketch. The pneumatic tubes on one 
side will be used to shoot materials into the pile, then deliver 
them to loboratories while they are hot. The tunnels below will be 
used to subject experimental animals to radiation. Windows on 
other sides will let invisible beams shoot out for other experiments, 
122 rorutar science 


ENDS OF HOLES 
HOLDING URANIUM 


winoow 
If, FOR RADIATION wean 


yj 


\Back view of the model shows section where 
the uranium metal will be lled. Shop for 
machining it and vault for storing it are on lower 


of this plant (PS, Nov. ’48, p. 108). In- 
stead it will release the cooling air 
gigantic fans will whirl through the pile a 
a rate of many tons a minute, And this 
itive air will come out of the stack 
only when atmospheric conditions are such 
that it will be safely dispersed. 

ide and see the pile itself, you 
” clearance from the Atomic 
Energy Commission, The drawing on pages 
122 and 123, however, shows you even 
more than would meet your eye if you 
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seen in center, Layout of halls yives two routes 
to each laboratory (in right and left wings) in 
s blocked by an accident, 


10 the huge reom containing the 
ited concrete cube, about 40 feet 
and the top are 


where the uranium is put in. Because 
this pile “burns” so fast, a new charge will 
be needed at least every few years. 

The three visible sides bristle with bal- 
conies, tubes, rods, switchboxes, and wiring. 
On the two parallel working faces are seven 
rows of small windows. Most of these are 
about four inches square. These windows 


go directly into the hot heart of the pile. 
Material can be inserted through them for 
irradiation inside the pile. And beams of 
neutrons, gamma rays, and all the other 
kinds of particles and waves can be let out 
of the pile through them. The windows ex- 
tend all the way through to both faces, in 
case something placed inside has to be 
pushed out. Balconies sticking out from the 
faces of the pile give easy access to the 
upper rows of windows. 

The north face of the pile (directly in 
front of you in the drawing) has a syster 
of pneumatic tubes that reach into its 
center, These tubes are like those used in 
department stores to relay orders and make 
change. Here they will be used to shoot 
material into the pile to be bombarded with 


neutrons, and to whisk back the newly 
made isotopes. This arrangement permits 
study of short-lived isotopes, the ones that 
lose their radioactivity and change into 
something else in a few minutes or even 
seconds. 

Some of the pneumatic tubes end at the 
pile face itself; others extend under the 
floor into nearby laboratories, so that the 
isotopes can be delivered straight to a 
scientist’s workbench. It is even possible to 
connect the tubes directly to experimental 
equipment, so that a fresh radioisotope will 
pop right into a test tube or flask and im- 
mediately become part of an experiment, 

On the same face of the pile you can 
also see the lattice—the ends of the open- 
ings that hold the uranium rods. These 


ide of one face with openings that let ma- 
terials in, radiation out. Note workman at right. 
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Atom’s-eye view of the pile from inside of it. 
This photo, made during construction, shows 


» 


openings extend through the pile. The 
actual loading and unloading, however, al- 
ways will be done from the opposite side. 

One other opening in the south face is a 
large one, about a foot square, set in the 


wa 


‘ 
Most of the pile is graphite, like lead in pencil. 
Hi with it, Above is model 


You can actually write with it. Abow el o 
one of more than 60,000 graphite bricks used. 


very center. It allows a beam of neutrons 
to shoot out of the pile and down a corridor 
built for it through the adjacent laboratories 
and offices, Such a beam, 60 feet long, may 
help experimenters determine the extent to 
which distance affects the ability of various 
materials to absorb neutrons, 

When the pile is cut off, scientists may 
also work on top of it. ‘The top is made up 
of 4-ft. square concrete blocks that can be 
lifted out to make openings wherever the 
researchers want them. These large open- 
ings do not give access to the center of the 
pile, but merely expose its outer graphite 
shell, A lot of slow-moving neutrons leak 
through the shell (this “leakage flux” is 
about 1/50 as intense as the neutron beams 
from the heart of the pile) and can be used 
for experiments in big apparatus placed over 
the opening in the shield. 


Tunnels for Tests with Animals 


As a visitor to the pile room, you might 
also notice trapdoors in the floor. They lead 
to two tunnels that pass directly underneath 
the pile, In cach tunnel there is a small 
car, pulled by motor-driven chains, that can 
be moved back and forth through the tunnel 
and stopped under an opening in the pile’s 
bottom shield. The smaller car is for ex- 
posing instruments to the full blast of radia- 
tion from the pile. The larger one can 
carry animals as big as chimpanzees. 

Animal experiments may reveal a cure 
for radiation sickness—whether caused by an 
accident or a bomb—and may also tell much 
about cancer, heredity, and the other 
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biological mysteries. This is the first in- 

tion permitting studies with animals 
of near-human size and complexity, Previous 
work at Oak Ridge has been limited mainly 
to rats and rabbits, 

Inside the concrete cube there are 60,000 
pieces of graphite, which resembles the lead 
in your pencil but is nearly 100 percent 
pure, There are 2,600 different sizes and 
shapes of these pieces. Putting them to- 
gether was like assembling a colossal 
Chinese puzzle. These thousands of “bricks” 
were made so accurately that they fit to- 
gether to form an almost airtight mass with- 
‘out needing cement or mortar between their 
joints. 

Inside this graphite block, within the con- 
crete cube, is a maze of channels, Aluminum 
cans containing the long rods of uranium 
that make the pile powerful fit into some of 
them, Others are for the cadmium rods, 
which the operators can slide in and out 
like pistons to regulate the rapidity with 
which the invisible neutrons split the in- 
visible atoms of uranium, Still others are 
the ducts through which the air to cool 
the pile circulates, 


Fuel Is a Mixture of Isotopes 


The uranium in the Brookhaven pile is 
“natural” material, It is highly purified, but 
a mixture of the three isotopes—U-234, 
atoms 
Rssion (split), and they are barely 0.7 per- 
cent of the total. 

Nevertheless, the Brookhaven pile will 
run at fairly high power—unofficially esti- 
mated at about 5,000 kilowatts or more, 
Most of this power will be wasted, but about 
1,500 kilowatts could be converted into 
electricity to help run the cooling fans. 
(Outside power would still be needed for 
the fans, however, since they draw much 
more than 1,500 kilowatts.) If this is done, 
the Brookhaven pile will become the first in 
America to xenerate useful electric power. 

But the new pile will not produce any- 
thing like 5,000 kilowatts immediately. At 
first its power output will be nearer zero, 
For it will be “warmed up” slowly and will 
not be operated at full power until, possibly, 
sometime in July. This slow rise in output 
will give the engineers a rare opportunity 
to learn things that cannot be learned after 
a pile has its full load of fuel. During this 
build-up period, scientists will study , the 
pile closely, watching the neutron produc- 
tion in various sections, the changes in the 


graphite bricks, the ettects of weather con- 
ditions, the way the control changes with 
increasing power, and how fission products 
build up in various parts of the pile. 

By next fall the research program for 
which the pile is being built should be run- 
ning full blast, It will cover nearly every 
field of science—physics, chemistry, biology, 
medicine, and all the rest, But much of it 
will be concentrated on chemical and metal- 
lurgical problems related to materials used 
in piles, For materials are the main stum- 
bling block to atomic progress now. If the 
engineers had the right materials, they 
could design good nuclear engines for 
power plants, rockets, airplanes, or war- 
ships in a jiffy. 

Will Gold Shield Atomic Engines? 

Shielding is one of the toughest problems. 
The shield on the Brookhaven pile—the part 
you can see—is made of a special, secret 
kind of concrete at least six feet thick. You 
can't put that heavy a shield in an atomic 
rocket, or even a battleship. But what can 
you use that’s lighter? Professor Walter G. 
Whitman, head of the chemical engineering 


Is and 


Tunnels for cars that will carry anim: 
instruments under the pile were set in t 


department at M.LT., recently made a study 
of light shielding materials for the Atomic 
Energy Commission, His report: the 
cheapest shield now available would be 24- 
karat gold! 

Another big problem is finding structural 
materials to use inside an atomic engine. 
Most ordinary things either react badly with 
neutrons or melt under the high tempera- 
tures. Steel absorbs neutrons so fast that it 
would stop a pile completely. For a while, 
the unusual metal titanium (now used in 
w paint) looked like a good bet, but it 
has not lived up to expectations. Zirconium 
might work, but it is always accompanied 
by hafnium, which is bad. Rubidium and 
caesium, two other possibilities, are too 
scarce. 

Then there is the ash headache. When 
a U-235 atom fissions, it breaks into two 
pieces—two new elements each weighing 
somewhere around half as much as uranium, 
(These fission products are not always the 
same elements, but may be any of the 24 
that range from selenium to lanthanum in 
the periodic table.) The fission products 
will not fission themselves, Worse than 


s in the tunnels will 
their contents to radiation. 
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sive foundation. Opens 


expose the cars and 


that, they absorb neutrons, reducing the 
power of the pile. Nucleonics experts call 
this process “poisoning the pile.” 

The poisons, or nuclear ashes, have to be 
taken out after the pile has operated a 
while. But mixed in with the ashes is a lot 
of good, fissionable uranium far too valuable 
to throw away. As Sumner Pike, one of the 
members of the AEC, once said, a pile is 
like an inefficient coal furnace that Jets un- 


These men will lead the search for knowledge 
made possible by the pile. Dr. Lyle B. Borst 
(left) heads the pile project, and Dr. Leland 
J. Haworth ht) is director of Brookhaven, 


burned coal fall into the ash pit. You can 
shake the ashes, get that coal out, and put 
it back in the furnace. But the nuclear 
‘ashes” must be shaken at least 10 times to 
get all the uranium out. These ashes also 
contain plutonium, the fissionable stuff in 
bombs, and other materials so radioactive 
that you dare not get too close to them even 
if you wear an asbestos suit, 

So ways must be found to reduce the 
poisoning effect of the fission products, so 
that the ashes won't have to be shaken so 
many times. More efficient and cheaper 
methods of doing the shaking must be 
learned, too, Present estimates indicate that 
a plant for shaking an atomic ash barrel 
would cost as much as the atomic power 
plant it would accomy And somebody 
has to Agure out an e to get rid of 
the left-over radioactive “garbage,” now 
mostly buried in huge underground tanks. 

The Brookhaven experimenters may not 
answer these questions—or even attack them 
Brookhaven’s scientists merely seek 
y kind of facts, not just those deal- 

power plants and rocket motors. 
Yet the basic facts of nature are the bricks 
out of which some men, somewhere, some- 
time, will build power plants and’ rocket 
motor END 
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Meet the New Phone Booth 


Hene’s the phone booth you will be 
seeing soon in your corner drugstore. 
Designed by Bell Telephone Laboratories, 
ventilating system that changes 
veral times a minute. An im- 
proved lamp concentrates four times as 
much light on the instrument and writ- 
ing shelf. The interior is finished in a beige 


Leak Sniffer Tests Footballs 


‘Tuts picture shows a sensitive labor 
tory instrument hard at work in a new 
job: checking footballs for leaks, GE 
developed the electronic gas detector 
(PS, June “48, p. 113) to test airtight 
apparatus. Now the Collette Mfg. Co. 
uses it on footballs by inflating them with 
Freon®. If any leaks, the detector sniffs 
it in air sucked into the probe. 


sticking out from the nose of this Navy 


fighter are fe 


s that will prevent stalling 


and permit slower approaches. The device 


may make possible robot landings on carriers, 


Extra Sense Added 
To Navy Autopilot 


By Herbert Johansen 
Drawings by Ray Pioch 


HE colorfully garbed landing-signal of- 

ficers aboard our aircraft carriers may 
soon be out of a job, 
When that happens, a pilot coming in for 
landing need only drop his wheels, flap: 
and hook—then sit back with his hands 
folded. The landing-signal officer's job will 
have been taken over by a man deep inside 
the ship. Sitting in front of radar and tele- 
vision screens, he will beam orders to a ro- 
bot pilot in the approaching plane. The 
pressing of buttons and the flipping of 
switches will bring the plane down on the 
deck for a perfect landing with greater ease 
and safety than any pilot could—and in any 
weather. 

For something new has been added to the 
automatic pilot to make possible letdowns 
of such uncanny accuracy. It is a super- 
sensitive feeler, still experimental but al- 


ready successfully tested, resembling a 
weather vane in appearance and operation. 
Sticking out from a plane’s nose or wing, it 
is sensitive to the aircraft's angle of attack. 

This is the angle between a line drawn 
through the chord of the wing and the 
plane’s line of flight. 

That angle is not determined by the atti- 
tude of the plane. The longitudinal axis of 
an aircraft may be parallel to the earth, for 
instance, while actually the plane is slip- 
ping downward as well as flying forward. 
The angle of attack in this case would be 
the angle between a line projected through 
the wing and the direction of airflow caused 
by the plane’s combined downward and 
forward flight. 

‘When this angle increases beyond a cer- 
tain critical degree, the flow of air over the 
wing is disturbed. The result is a loss of lift 
so great that the plane stalls, A stall is espe- 
cially dangerous during a landing approach, 
in which a plane may lose altitude so rapidly 
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ANGLE OF ATTACK 


LUNE OF RUGHT 


Angle of attack, as shown here 
by a line drawn through the chord of the 


Here the plane, still headed in a horizontal 
direction, is actually moving down, as shown 


that it cannot recover. The result is a crash. 

A plane's angle of attack is increased to 

the stall point by too heavy a wing load in 

ion to airspeed. Thus the stalling speed 
of a plane varies, depending on how heavily 
it is loaded. But the angle of attack at which 
any particular plane will stall is always 
the same, 

Unfortunately, a pilot’s judgment of an- 
gle of attack is very poor. He must therefore 
depend on airspeed to prevent a stall. To 
do this accurately requires data that are 
not always available in flight (such as re- 
duced weight due to fuel consumption) and 
takes quite a lot of figuring. The result is 
that the pilot maintains enough speed to 
keep his angle of attack well on the safe side 
of the stalling point. This means, among 
other things, that he usually lands at greater 
speed than is really nee and a high- 
speed landing can be dangerous. 

Now comes the Navy's new gimmick. It 
continuously and accurately measures the 
angle of attack and, by controlling the pow- 
er delivered by the engines, can automatical- 


ar} 
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is formed 


wing and the direction of ai 


flow (light ar- 
rows) caused by the plane's line of flight 


by upward direction of air stream. Note that 


the angle of attack has greatly increased 


ly keep the plane flying at just above the 
stalling point for whatever load it happens 
to be carrying, 

You can see how this would help in land- 
ing a plane on the short flight deck of a 
carrier. For, with the angle-of-attack de- 
vice, a plane can get to the very edge of the 
stalling point without any danger of stall- 

. By landing at a slower speed than the 
pilot would dare risk by just guessing, it 
hits the deck with less impact and needs 
less runway. 

The new autopilot has been installed ex- 
perimentally on an R4D (Navy version of 
the commercial DC-3), This plane ordi 
ily makes landing approaches at a mi 
of 90 miles an hour. With the new angle-of- 
attack device, it can be brought in safely at 
between 70 and 75 miles an hour. With 
high-speed planes, the advantage would be 
much greater. 

But the new device does much more for a 
plane than just keeping landing speed at 
the minimum. By manipulating other con- 
trols, as well as regulating engine power, it 


STRAIGHT-FUGHT.STALL 
PREVENTER 


RECORDING. 
INSTRUMENT CONTROL 


ANGLE-OF-ATTACK 
ENGINE-POWER CONTROL 


BANK-STALL 
PREVENTER 


DRIVING GEAR 
CONTROUED BY VANES 


iter of 


Shown uncovered above is the nerve : 
METEMEEE For cruising, this plane maintains a con 


the stall-proof angle-of-attack mechani 
ceives its “messages” from twin vanes that are stant 4° angle of attack for efficiency 
sensitive to the plane’s line of flight. 


Here the plane goes into a steep climb of 


20°. Angle of attack is reduced to 2° 


Angle-of-attack “weather vane” installed in 
the nose of the Navy's R4D flying laboratory. [ROR Cm CL Coa 
Operational version probably will be smaller, angle of attack is increased to 12 
lighter, and installed on the plane's wing : 
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prevents stalling in any condition of flight. 

Built into it are limiters, or stall pre- 
venters, set at a specified maximum angle of 
attack, Suppose that this safety limit for a 
particular plane is 18 degrees. If the plane 
approaches that stall point in a climb, and 
already using full power, the limiter will 
send a signal to the autopilot’s servo motors 
for elevators down. And the plane’s nose 
be lowered enough to keep the angle of 
attack within the set limit. If the plane ap- 
proaches a stall in a turn, the limiter auto- 
matically nudges the aileron controls to re- 
duce the bank angle and maintain a safe 
angle of attack. 


Helps Plane Perform at Its Best 


The new control mechanism also makes 
use of the fact that every plane has a most- 
efficient angle of attack for every maneuver. 
A chart will show a pilot his ship's optimum 
angle of attack for climb, glide, turn, and 
level flight, And the feeler, by showing him 
actual angle of attack at any moment, will 
enable him to keep it performing at its best. 

For ing, angle-of-attack flying actu- 
ally saves enough fuel to add miles to the 
range of a plane. Accurate control of the 
angle of attack to prevent stalling will 
enable jet fighters to hold the high ceilings 
at which they perform most efficiently. In 
combat the fellow who can stay at 38,000 
feet while his enemy drops to 35,000 will 
‘ea great advantage. 

As a pilot-safety factor, the new auto- 
matic equipment be adjusted to prevent 
a plane from going into violent maneuvers 


that would subject a man to G forces beyond 
human tolerance. 

‘Angle-of-attack flying may even change 
the design of planes, permitting stubbier 
wings that would have too low a stalling 
point for safety under manual control. True, 
this might lessen the plane’s maneuver- 
ability. But the day of dogfighting tactics is 
long gone, In another war, fighter planes 
probably will not even carry guns to shoot 
at other fighter planes, As supersonic ex- 
tension platforms for launching guided and 
other missiles at bombers, they would not 
need great maneuverability, 

Installation of the stall-proof robot pilot 
avy’s fastest jet fighters, as well as 

nes of all types, is more than a 
y in the near future. At the Navy's 
Special Devices Center on Long Island, 
however, the project officer, Commander 
Edward F, Saxman, Jr., confined his com- 
ments to the experimental installation on an 
R4D flying laboratory, This equipment was 
developed by the Minneapolis-Honeywell 
Co., which is now working out improvements 

ng out bugs under Navy supervi- 
sion, One job is to reduc nt weight 
of 140 pounds to an ope 
about 60 pounds, 

Development of robot equipment of this 
type indicates that the day of strictly hands- 
off flight may not be far away. When it 
comes, the pilot's job will be confined to 
controlling prop pitch and fuel mixture, 
plus putting down Haps and wheels on take- 
off and landing. And even those chores may 
be taken over by electronic fingers. 


Tractor Attachment Builds Terraces the Easy Way 


A ow 
the earth-moving device, att: 
tractor below can throw up a mile of terrace 
a day. As the tractor moves, a plow cuts 
a trench 10 inches wide and 10 inches deep, 


MAN weapon against soil erosion, 
ed_to the 
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throwing the loose dirt onto an endless belt. 
The belt, driven by the tractor engine, de- 
posits the dirt in a ridge up to six feet Away. 
The terracer was invented by William H. 
Tucker, a Marion, Kans., rancher. 


Type Set Photographically in New 


Tyrserrinc without type is made possible 
by a new British process called Rotofoto® 
It’s all done with pictures—photos of each 
letter, Text is first tapped out on the key- 
board of a tape puncher. The tape directs 
the selection of individual letters from a mas- 
ter negative (above) carrying photographic 
images of all letters in a type family. The 


jot Rings Test Motor Oil 


Rapioacrive piston rings are helping to 
develop better lubricants for motorists. Ir- 
radiating a ring for a month in the Oak 
Ridge, Tenn., atomic pile turns part of its 
metal into ray-emitting iron 59. Handled 
gingerly, as below, the “hot” ring is inserted 
in an engine, which is run for three to four 
hours. Then a Geiger counter finds the 
amount of rubbed-off iron in the oil, an in- 
verse test of lubricating efficiency. As little 
as one millionth of an ounce of metal worn 
from a ring can be detected 


text is then projected letter by letter in se- 
quence on a 35-mm, film. A page-compos- 
ing photoprinter (right) then combines the 
text image with those from four other films 
carrying headlines, subheadings, and cor- 
rected lines. Result: a transparency from 
which an ordinary rotogravure copper print- 
ing cylinder is etched. 


Mightiest X-Ray Machine 


X nays of 300,000,000 electron volts, the 
most powerful ever generated, stream from 
the world’s mightiest synchrotron. Latest 
of University of California atom smashers, 
the machine artificially 
ous cosmic-ray particles called 
plicating with electromagnetic radiation the 
feat of the University’s 184-inch cyclotron 
with speeding alpha particles. Below, Prof 
Edwin MeMillan, its inventor (left), and 
ate adjust power supply to propel 
electrons at metal target, producing X rays. 


the mysteri- 
mesons, du- 


An assoc 


(Constitution: 


in the world’s 


NETY of us walked up the ramp to 

board the Navy's giant Constitution for 
a nonstop flight across the country. Air- 
planes have carried more than 90 persons 
before, but never so fast and so far. 

Ever since the Ford tri-motor appeared 
in the wenties, I have been writing 
about “ai But the Constitution is 
the first transport that really lives up to the 
name. It symbolizes tomorrow's air travel. 

It can tote 168 passengers. For compari- 
son, the standard railroad coach seats 85. 
A railroad coach is about 9 feet wide, while 
the top deck of the Constitution is 11 and 
the lower deck 10, Together, the two com- 
partments on the lower deck are 16 feet 
longer than a 69-foot railroad coach; the 
top deck is longer than a coach and a half. 

‘We strapped ourselves in for the take- 
off. The four 3,500-hp. Pratt & Whitney 
engines coughed, caught, and roared. The 
airplane waddled out to the downwind end 
of the runway, She weighed, as she stood, 
91% tons, That was a lot to get airborne, 
even with her vast wingspan of 189 feet. 


134 rorutar science 


Sample of 


reporter Devon Francis takes you for a ride 
gest air transport now in use. 


Slowly the rhythm of the engines grew 
Our speed quickened. Then the take-off 
went to work. The floor tilted up slightly, 
the drumming from the runway stopped, 
and we were aloft. 

The Constitution climbed fast. We soon 
topped 20,000 feet, and the altimeter was 
still winding up, Both upper and lower 
decks were pressurized to 10,000 feet. We 
began exploring the double-bubble fuselage. 

Aft was the women’s loun; 
(“toward the bow,” explained the attendant) 
was the men's—as big as you'd find in a 
Pullman. Forward was the galley, the size 
of the kitchen in a 4-room apartment. In it 
were a refrigerator, racks for utensils, a two- 
burner stove, a grill for heating snacks, and 
long cabinets to keep 300 meals hot. 

I wandered forward, past crew bunks 
and Sparks, busy at his communications, to 
the spacious quarters of the flight engineer. 
A four-dial flowmeter showed each engine 
was burning a gallon of fuel every 30 
seconds. The 480 gallons of gasoline we 
were using each hour would propel the av- 


Spaciousness of upper deck is shown above. In center 


one of two stairways to lower deck. 


Future Air Travel 


erage automobile more than 7,000 miles. 

In the nose were the captain and his first 
officer, deep in charts. Their crew was ti 
ing care of throttle and propeiler settings; 
fuel mixtures; heat for the carburetors, the 
wings, fin, and horizontal stabilizer to’ pre- 
vent icing; and the navigation. 

Except for some scattered Navy gear, the 
lower deck was empty. Along the sides of 
a deep well in the deck, half the width of 
the fuselage and fully i5 feet long, were 
intricate nests of tubing and wiring. Here 
were controls for four 15-kilowatt, 120-volt 
DC generators, turning out enough juice to 
supply 20 6-room houses, and tubing for 
three separate hydraulic systems. An axial- 
flow fan of 7% hp., turning at 5,600 r.p.m., 
was supplying 4,400 cubic feet of air a min- 
ute to the plane’s interior. 

To anyone who has traveled chained to 
an airplane seat for long distances, the 
spaciousness of the upper-deck cabin was 
inviting. The aisle was wide enough for 
two persons to pass without squeezing. 
There was leg room to spare. 

‘An hour from Washington National Air- 
port an engineer from the Lockheed Aircraft 
Corp., builder of the Constitution, settled 


himself in the seat beside me. “Funny 
thing,” he remarked, “but sometimes the 
pilots don’t know when the wheels are on 
the ground in landing except by an indi- 
cator light. That's partly because of prero- 
tation of the wheels. There are wind vanes 
on the tires to get them up to around half- 
speed. Then electric motors spin them to 
landing speed. That reduces the shock of 
the touchdown.” 

I put my tongue in my cheek. I had 
landed—whump!—in too many big airplanes. 

By now we had lost most of our 23,000 
feet of cruising altitude and were preparing 
to land. An officer announced on the loud- 
speaker system: “On landing we will be 9 
hours, 35 minutes out of Moffett Field, Cali- 
fornia. Our average speed will be 268 miles 
an hour for the trip.” 

The glide flattened. Runway lights 
whizzed past the porthole. There was the 
merest tremor—and then the passengers 
burst into spontaneous applause. 

“We can't be on!” I sai 

The engineer grinned, “See what I 
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Street Has Three Decks 


Tams three-layer street will speed New 
York City motor traffic unimpeded through 
a bottleneck between a steep cliff and the 
Brooklyn docks. Supported by a novel can- 


Porcupine Car Feels Its Way 


Is a railroad tunnel big enough or a bridge 
high enough to take a train with an extra- 
high or extra-wide load? When the New 
York Central wants to find out, it dispatches 
the strange-looking car X800 shown at right 
to inves As the car goes through or 
under, the hinged wooden “feelers” bend 
back on contact with any obstruction. Later 
an arm is swung around them so as just to 
touch the tips of individual spines. This 
contour is recorded by a pantograph at- 
tached to the lower end of the arm and set 
in the circular plate at the end of the car. 
This is then translated into clearances. 


Grew member at left below swings outside arm 

of recording device around spines. At right be- 
inside mechanism of the pantograph traces 

outline of the feelers on a sheet of paper. 


tilever, the road on shelves will form a half- 
mile section of a highway to link La Guar- 
dia airport to the ne 


Wy 


NATIV Trains 
Rocketeers 


HE big rocket zooming straight up 
from the tower at right is the Air Force's 
newest guided missile. ( 


ms, and 
s. Liquid 
missile, 
13 ft. long and 18 in. in diameter, at speeds 
reaching the supersonic. It has. already 
soared to more than 10 miles 


Riding on its 1 
the NATIV show 


Spectator 
shor 


Motors Flip 
Model Town 
Into New Era 


PS photos by W. W. Morris 


crossroads 
Exhibit is 22 feet 


view of the 
wn in GM's diorama, 


h a narrative on phonograph 
led cams under the displat 
revolve at 33% rp. lishing. 100 
break contacts « minute 
1/100ths of a mi 


village 


long, 7 fect deep. Area outlined in white is 


that shown in close-ups on the opposite page. 


Apion. that changes before your 
eyes to show the automobile’s impact 
on a rural village is now touring the U.S. 
Twenty-eight fractional-horsepower elec- 
tric motors shift scenes in the three-ton ex- 
hibit, called the “Parade of Progress,” to 
keep up with a story told by a narrator, As 
the story unfolds, three-sided sections are 
flopped over, one-third of a turn at a time, 
to reveal new buildings, roads, and bridges, 
as well as snappier cars, 
or traveling, the diorama is loaded into 
a special 17-ton truck. It has been seen by 
a half-million spectators in the last few 
months, Owned by the General Motors 
Educational “Service, it was built at a cost 
of $40,000 before the war but had to be 
put in cold storage until 1948, 


View of underside of diorama (below 
one of the electric motors, with gears ai 
for rotating sections of the exhibit 
of landse: to Switch to start 
i g, phonograph 
ns, play. 
during 


p_arm as the na 
The show's eye 
ich 64 changes of scene take 


Me 
“Tee 


ely and you will see the sharply de 
ents that change with story, 


pn 


gr 
H 1920-1930 § 
oe 

nd modernized 


narrative pre s. Com and-buggy era 


Today finds highways filled with 1949 


theater, new post office, and fancy-pants 
‘ew concrete bridge, spruced-up stores, ¢ 


station change country's appearance 


Propeller Copters 
Ke Are Hunny Birds 


Three basic types of convertible planes are 
sketched above. Top one has separate rotor 
blade and propeller. In middle version, rotor 
blades pivot in mid-air to become propellers. 
Bottom one takes off vertically, then tilts Here we have a conventional-looking airplane 
over in flight to a horizontal position. At with a jet rotor blade atop the fuselage. For 
Sight. sail! below. are-astisita: conseptions ef ecard liane eile tag flee A py drag 
how these dual planes might look in flight. position, and the regular propeller takes over. 


Here the rotors for helicopter Bight are pivoted Another version of this type has been proposed 
from horizontal to vertical to become propellers by a French designer. As shown above, one 
for airplane flight, "A small, experimental plane rotor is placed forward and the other aft. ‘They 
of this design is now under construction. pivot fo bocanse « tractor and a pusher propeller 
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THe wedding of the helicopter and the 
conventional aircraft is a long way off, 
but even aeronautical engineers can dream 
and in aviation, dreams have a way of 
coming true, 

The ideal of the union is a craft that 
would rise vertically from your front lawn 
or garage roof, powered by a whirling rotor 
atop the fuselage, Then, at a safe altitude 
of a few thousand feet, this ideal aircraft 
would switch to horizontal, propellered flight 
at speeds of 450 m.p.h., or even faster if 
jet powered. At your destination, the switch 


ilar in appearance, this version has prop 

‘haft running through rotor blade. When 
blade is locked for tryusition, a swivel-mounted 
prop at blade’s forward tip goes into action. 


Three-pronged nose in the craft above is land- 
ing gear for helicopter take-off and descent. 


For horizontal flight, it folds in, the who 
levels off, and the ‘rotor becomes a prope 


would be reversed for a leisurely vertical 
descent. 

One of the main problems to be solved is 
the mid-air transition from ‘copter to fixed- 
wing flight. At that instant, the craft would 
be a “vagrant"”—without visible means of 
support. But that’s only one of the puzzles 
that enthusiasts of dual-purpose planes must 
solve with their slide rules and wind tun- 
nels. So far, most experimental work has 
been confined to small models. 

On these pages is a preview of how some 
of the air hybrids may look—and work, EXD 


A full-seale Herrick ConvertaplaneD was flown 
as early as 1937. In this version, a tip-jet rotor 
blade becomes “a second fixed wing when 
stopped. Conventional Hight is with pusher prop. 


This streamlined variation also takes off and 

stically. In ion from helicopter 
ped rotor blide pivots. 

becomes the fixed wing for horizontal fi 
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fruit-fly tissue enlarged 43,667 times by electron microscope. 


tissue to be photogray 
microscope are stiffened for s! 
ding them in collodion and 

frozen by fumes of carbon dic 


va 


ing machine with new ultrafine adjustment 
imbedded tissue against sharp knife 

shaves off layer only 1/250,000 in. thic 

ordinary microscop 


Operator watches throug! 


1/250.000-Inch Slice 
Traps Genes for Camera 


Tose fantastically tiny particles, called 
genes, that determine such traits as the 
color of your hair and eyes, and whether you 
are a man or a woman, have now been pho- 
tographed for the first time. The way this 
was done opens important new fields for 
medical research. 

The first gene pictures were taken by two 
young scientists at the University of South- 
ern California, Dr. Richard F. Baker and 
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Dr. Daniel C. Pease. Their achievement 
caps 50 years of efforts in laboratories all 
over the world to get an actual look at the 
mysterious carriers that transmit physical 
characteristics from one generation to the 
next. 

Genes are smaller than the wave length 
of visible light. This meant that they could 
never be seen through an ordinary light 
microscope, no matter how powerful. That 


oe 


difficulty was overcome, in theory, by de- 
velopment of the electron microscope (PS, 
July ’48, p. 122). 

Solving the first problem, however, only 
created another. The magnetically focused 
beam of electrons, which the super-micro- 
scope uses instead of rays of light, will not 
effectively penetrate a specimen thicker than 
ubout 1/250,000 of an inch, But the thi 
nest anybody had been able to slice animal 
tissue was only 1/25,000 of an inch. 

How, then, to slice meat ten times thin- 
ner than ever before? Drs. Baker and Pease 
managed that in two steps. 

First, they imbedded the tissue in a block 
of paraffin mixed with collodion. Paraffin 
alone, previously used, was too brittle to 
slice ultrathin; and collodion alone was too 
elastic. Together they worked fine. 

Second, the two U.S.C, researchers 
built an extra-fine adjustment into a micro- 
tome, a standard laboratory machine used 
to slice thin specimens of tissue for ordinary 
microscopic examination. 


How Slicer Works 


This attachment consists of a flat metal 
plate attached to the carriage of the slicing 
mach: a slight angle to its knife. When 
the crank handle of the machine is turned, 
a large pin slides over the angled surface 
and pushes the carriage a few millionths of 
an inch forward. The block of imbedded 
tissue then is pressed down on the knife, 
which shaves off a slice thin enough even for 
the electron microscope—and so delicate it 
must be handled with a camel’s-hair brush. 
For their first photographs of genes, the 
two scientists used cell tissue from a fruit 

is insect is the favorite subject of 
students of heredity because it breeds suc- 
cessive generations 500 times as fast as 
human beings do. 

Fruit-fly genes, believed to be similar to 
those in people, turn out. to be spindle- 
shaped particles about 1/100,000 cm. long 
and 1/1,000,000 em. wide. 

But more important than those facts is the 
new slicing technique that made possible 
their discovery. A single red blood cell may 
now be sliced into 35 layers for detailed 
studies of its makeup. Internal details of 
bacteria and cancer cells will come to light 
under the bombardment of electrons. And 
by photographing slices of nerve cells, medi- 
cal researchers hope to find out exactly where 
the virus of poliomyelitis—infantile paralysis 
—does its damage. END 


Port Sweeper Nets Debris 


TH! Army Engineers designed this 
odd-looking vessel, the Driftmaster, 
to keep New York Harbor swept clear of 
floating debris that menaces ship traffic. 
Driftwood is scooped up by two steel nets 
suspended between twin hulls bridged by 
the superstructure. One net at a time is 
pushed through the water with its lower 
edge just below the surface. When 
loaded, both are dumped by the crane 
into an incinerator barge. Two 300-hp. 
Diesels drive the craft. 


mv 


Two nets are raised and lowered s 


by hydraulic gear. When forw: 
lled dr 
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Argument for Turboprops. 
Above is the world’s first air liner to fly on 
propeller-turbine engines alone. It is the 
Vickers-Armstrong Viscount®, Britain's No. 
1 argument in favor of turboprop power for 
commercial planes. Advantages claimed 
are: that the engines give more power per 


pound than piston engines; that, being 
smaller, they cause less drag and therefore 
give more speed; that they burn kerosene, 
less inflammable and cheaper than gaso- 
line; that with lighter propellers vibration 
is lessened. The 32-passenger, 350-m.p.h. 
air liner is now undergoing flight trials, 


Wing Tips Get New Job. Bulbs 
on the ends of this Fairchild C-119 cargo 
plane’s wings are not fuel tanks, but experi- 
mental radio-radar domes. Designed for 
the Air Force, the plastic wing-tip housings 
contain electronic equipment that ordinari- 
ly would take up cargo space. Each of the 
“radomes” weighs about 200 pounds. One 
holds radar units for aircraft detection and 
ground search in bad weather. The other, 
containing radio equipment, balances the 
plane and eliminates exterior antennas, 
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Australians Try Suction Wing. 
While high-speed jet’ planes are calling for 
thinner and thinner wings, Australian aero- 
nautical engineers are experimenting with 
a thicker wing. Shown installed on a glider, 
it is twice as thick as that of a standard 
transport plane. As air flows over the con- 
cave part of the wing, part of it is sucked in 
through slots by a fan. The theory is that 
this will give added lift and jet thrust. Be- 
cause of its thickness, the wing may prove 
suitable for all-wing planes. 


Firepower Under the Wings. 
This is “Able Mable,” the Navy's new one- 
man flying a She's the Martin AM-1 
Mauler, and she carries the greatest fire- 
power ever packed into a single-engine, 
carrier-based aircraft. As shown above, 12 
five-inch rockets and three 2,200-pounid tor- 


More Power, Greater Speed. 
Four Allison turboprop engines will pro- 
vide this Navy flying boat with more take-off 
power per pound of plane than some fight- 
ers, Sketch above shows the high length- 
beam ratio that will give the XP5 
cellent hydrodynamic characteristics. De- 
signed for long-range sea searches. rescue 
operations, and anti-submarine patrol, two 
of the flying boats are being built by Con- 
solidated Vultee. Their design was speeded 
by tests with a radio-controlled scale model. 


pedoes are shackled under the wings. Four 
. cannon are built into the leading 
edges, The 350-m.p.h, plane is powered by 
a 3,250-hp. Pratt & Whitney Wasp Major® 
engine. It has a take-off weight of ov 
25,000 Ib.—more than a 21-passenger, twi 
engine plane—and a range of over 2,000 mi. 


One Engine Keeps I 
You wouldn't have to worry about getting 
home jf one of the two 125-hp. Continental 
engines of this new executive transport 
conked out, as shown above. The plane is 
the Brigadier 2502, designed by Jack Bau- 
man, of Burbank, Calif... and recently an- 
nounced ready for production, The all- 
metal. pusher-type craft seats five people 
Its range is 750 miles: cruising speed, 150 
mp.h. The plane’s baggage space is so 
coomy that coats can be hung up full length. 


Flying. 
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Shortstop for Jet Bomber. A 
parachute airbrake slows the Stratojet, 
world’s fastest bomber, as its wheels are 
about to touch down on an icy runway, 
where wheel brakes are usel The 30-foot 


J a. 

Cheek-Pilot in a Box. A new type 
of flight recorder, sensitive to altitude 
changes as small as 10 feet, is being ad- 
justed above after a test run in a B-29 
flying laboratory. Developed by General 
Electric engineers, the device also registers 
air roughness and operation of the automatic 
pilot and de-icing equipment. It is sched- 
uled for experimental installation in the 
planes of several commercial airlines to pro- 
vide increased information on flight opera- 
tions from take-off to landing. 
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‘chute is stowed in the tail of the 600-m.p.h. 
Boeing B-47 six-engine jet bomber and re- 
leased just before landing. The idea was 
suggested by Major Guy M. Townsend, the 


Jato Boosts Skyrocket. A _jet- 
assisted take-off sends the Navy's experi- 
mental Douglas D-558-2 aloft with a good 
start. Designed to explore flight at high 
speeds and high altitudes, the Skyrocket is 
powered by both jet and rockets. It climbs 
to high altitudes on its jet engines. The 
pilot then turns on rockets to approach the 
speed of sound. For landing, he switches 
back to jet power. The Jato bottles seen 
above attached to each side of the plane 
are dropped shortly after take-off. 


HE DC-3, famous old wheel horse of air 

transport, is getting a shiny new harness. 
The Douglas Aircraft Co, is offering civilian 
and military operators of some 6,000 of the 
twin-engine planes an overhaul from nose 
to tail, A choice of more powerful Wright 
or Pratt & Whitney engines will give the 
Super DC-3 a speed of 234 m.p.h., an in- 
crease of 45 m.p.h, A new take-off weight of 
28,300 pounds, 3,000 pounds more than 
formerly, will boost passenger capacity from ~ nit 
21 to 31. Only outward differences will be sin forward end of cabin, as 
39 in, added to the fuselage, sweptback, are featured in Sl-passenger ver- 


a . sicn of revamped plane. Other seating arrange 
square-tipped wings, and larger tail surfaces. ments accommodate 27 and 29 passengers. 


Waistlevel cargo door in the rear of the plane Built-in loading steps of the Super DC-3 do 
simplifies the handling of cargo and passenger away with the cumbersome ramp that has to be 
luggage. Cargo door in the old version, located rolled up to old plane at airports. This feature 
in the nose, is 10 feet off of the ground. will save ground time at way-stations, 
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Chrysler Adds a 


Crash Pad, 


Keeps Detachable Fenders 


Company’s entire 749 line, including 
Plymouth and DeSoto, stresses safety, 
economy, and maneuveral 


By Devon Francis 


[HE Chrysler Comporation left one im- 
pression with the public when it ex- 
hibited its 1949 Plymouths, DeSotos, and 
Chryslers last month: that its foremost con- 
siderations were safety and economy. 

The fanciest of the company’s lines of 
cars, the Chryslers themselves, carries a 
leather-covered cushion of sponge rubber 
X of an inch thick across the top of the dash- 
board from the right of the instrument 
housing to the right door. Chrysler cour- 
ageously stated that this was to keep front- 


Pad along top of dashboard of new Chrysler 
protects front-seat passengers from bumps in 
sudden stops. Instruments are grouped in 
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seat passengers from collecting bumps on 
their noggins in sudden stops. Another 
motor maker tried the same thing a few 
years ago and had to abandon it—frightened 
off buyers. 

Like the “49 Dodge line (PS, March, 
p. 152), the new Chryslers, DeSotos, and 
Plymouths are lower, shorter, and narrower 
for easier and safer maneuvering. Yet their 
interiors are more spacious, and longer 
wheelbases provide a better-cradled ride. 

Two items contribute to economy. One 
is detachable fender units, The company 
turned thumbs down on massive sheet-metal 
fender sections, welded to the body. On the 
reasonable assumption that fenders are 
bound to get dented. they are bolted on for 
easy removal. The other feature is stepped- 


semicircle over steering column. “Eyebrow” over 
instrument housing blocks reflection from wind- 
shield, Rotary switches replace push-pull type. 


or . “a5 
Wheelbase of this New Yorker® model is length- 
ened 4 in, to 131% in,, but car length is shrunk 
more than 4 in, to 210. Saratoga® has same 


up engine compressions for more mileage. 

Recognizing theft danger, the new cars 
have heavily armored ignition wire under 
the dash to discourage short-circuiting. 

The new Chryslers, called the Silver An- 
niversary® line, come in six groups and 22 
body types with 6- or 8-cylinder engines. 
The Plymouth line has nine models: four 
Special Deluxe and two Deluxe types on a 


s wind- 
Static 
9% in, 


measurements. Wheelbase of Roy: id Wind- 
sor® is 125% in.; ov I length, in, Cars 
are about 2 in. lower than last year's models. 


118-in, wheelbase and three Deluxe types 
on a new I11-in. base. 

DeSoto also has nine models. Its Carry- 
All® sedan has a rear seat that can be 
folded flush with the floor to provide extra 
luggage space. While less radical than the 
Kaiser Traveler® (p. 106), this model is 
another interesting departure from con- 
ventional practice aimed at greater utilit 


to 11 im. Bodies have new door-sill construction 
that increases torsional r lity 25 percent. 
Backup light is standard equipment 
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p 


ws open and ¢ 
rmerly requir 


uth tail light increases jens in the center of the se 
th entire | utput of light from 
i 


Plymouth are 


DeSoto’s Custom Club coupe is typical of 
models in 1949 line of this Chrysler division. 
Steering effort is reduced by, use of “reverse 
casters,” imparting a “leading” action to front 


ys 
wheels. Gear-shift control levers have been 
lengthened. Filter, gasket, and sediment bowl 
are eliminated from fuel pump. DeSotos have 
an 125%-in. wheelbase, an increase of 4 inches. 


6 


HAT attracts a college girl? In the case 
f Joan Hinton, pretty sophomore at 
Bennington College, it was the electrically 
charged particles of nuclear physics. Result 
her own version of a cloud chamber, the 
device with which scientists “see” sub- 
atomic projectiles by observing their tracks. 

Miss Hinton’s cloud chamber consists of 
two compartments separated vertically by a 
rubber diaphragm. Compressed air, valved 
into both, builds up a pressure of 7 Ib. in the 
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irl Builds Cloud Chamber for Physies La 


upper compartment and 9 Ib. in the lower, 
so the diaphragm bulges upward. 

Pressing a switch then trips a pair of 
solenoids that open a valve and release air 
from the lower compartment. This lets the 
the upper compartment expand 
against the diaphragm. As the air cools 
from expansion, it can hold less water 
vapor. And the excess vapor condenses into 
fog on a string of air molecules ionized by 
particles shooting from a radioactive needle, 


air in 


Physics students operate cloud chamber (left) 
built by college mate. Atomic bullets shoot 
from needle in glass cage above. Black velvet 
over rubber bottom aids photographing tracks. 


How 
Experts Move (7 
Big Stull 


press from the 4th floor of a factory 
offer tips for farmers and mechanics. 


PS photos by Hubert Luckett 


too heavy to be pushed to the 
block. One 

shine is with sling 

ich enc 


Serra ees f 
yrs 
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5. Blocks at window, strapped to ceiling I 
beams, pull press into final position. These blocks 
are set at the corners of a square, so that the press 
can easily be swung into 


stan support onl 


of t 


10. Most delicate oper getting press, 


which is taller than the hei ght of the window, 


outside the building. It must be lifted, tilted, and 
then swung out without damage. 
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12. Getting this 10-ton press to street was only 13. Capstan operator slowly pays out his rope, 
part of Centre Trucking Co.’s job. It moved all setting press gently down on trailer at right. It 
the big machinery of the Colonial Metal Stamp- will then be lashed into place, all ready for trip 
ing and Spinning Co. in fe to company’s new plant in Brooklyn. 
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Waste Gas 
Turns Desert 
Tnto Garden 


N ARIZONA farmer, annoyed by the noise 
of a Diesel engine he was using to pump 
water for irrigation, tried putting a muffler 
on it simply by sticking the exhaust pipe into 
the stream flowing from his well. 

This not only quieted the engine—but, 
somehow, greatly boosted the crop yield. An 
inquisitive Diesel engineer finally figured out 
why: acid from the exhaust gas, absorbed by 
the water, fertilized the soil by neutralizing 
some of its excess alkali. 

Now the engineer, Carl Sues, of Lancaster, 
Calif., has put his discovery to work. He is 
growing alfalfa in the Mojave Desert with 
the help of the apparatus shown here. 


Exhaust from Diesel, in shed at right above, is 
peed into side of tower (diagrammed below). 

bubbles up through irrigation water pumy ipod 
into top. Water, cascading down, spins pad 
between baffles to increase its absorption of gas. 
‘Acid from gas neutralizes alkali in soil. 
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You Spring from 


Here's the mechanical lowdown on springs—those silent, 
unseen forces that work for you thousands of times every day. 


By George H. Waltz, Jr. A spring makes it possible for the alarm 
PS photos by W. W. Morris clock to wake you—even if it’s an electric 
clock, because most of them have at least one 

‘OU have depended on springs ever since spring on the spindle used in starting the 
your mother pinned your first diaper on motor. You get up from a bed made soft by as 
you with springs in the form of safety pins. many as 900 separate springs. When you flip 


Large springs are hot-wound. Spiral-grooved guide roller coils wire around a turning shaft. 
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Morning ( 


on the light in your bathroom, at least three 
more springs spring to your service. Every 
time you open or shut a door you use springs 
in the catches. 

Your electric shaver contains still more 
springs, and the chances are your shower cur- 
tain is attached by a dozen or more springs in 
the form of snap hooks, When you dress you 
may put on a few springs in the form of tie 
and collar clips. Up to 80 more springs in 


Small springs, made of wire under 5% of an inch thick, are cold-wound on automatic machines. 


\ight 


your toaster, ice box, stove, coffee maker, 
kitchen cabinets, and’ mixer-juicer may join 
forces to help prepare your breakfast. 

Finally, when you start out in your car, 
you sit in the midst of some 250 assorted 
springs, each important to the car's opera- 
tion. And by bedtime, atcording to your 
spring-driven watch, you're likely to have 
used several thousand more springs. 

It had never occurred to me how many 


> 


Despite variety of uses, these five basic types of 
springs do all the world’s spring jobs. 


Cold-winding machines like one above are com- 


pletely automatic. Three mechanical fingers in- 


side, controlled by system of cams, gears, ané 
levers, coil the wire around a central arbor. 


Connecting loops on the ends of small compres- 
sion and extension springs are formed in 
machine. Machine grips 
bends 


and 
rings while handle 
back last coil on each end to make loop. 


| 
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springs I used until Bill Morris and I packed 
up the PS “prowl” car with cameras, flash 
bulbs, and other photographic gear and 
headed out to Lansdale, Pa., to visit the 
Hunter Spring Co. There I found that a 
spring is a good deal more than just a sim- 
ple coil of wire. I saw springs being made in 
all sorts of shapes and sizes for all sorts of 
jobs. I came to realize, too, that there was a 
canny knack in making a spring that would 
deliver just the right tug or shove—from a 
featherweight force of a few grams to one of 
several thousand pounds. 

Yet, despite the many jobs that springs do, 
there are only five basic types: 

The compression spring, which delivers a 
push—like the springs in a mattress. 

The extension spring, which delivers a pull 
—like the kind that pops your toast up in the 
toaster when it is done. 


Small-spring winders are really miniatures of 
large-spring machines. Note tiny spring emerg- 
ing from side like larger one in picture at left. 
Winder above makes 15,000 springs an hour. 


If springs require plating, they are placed in 
large, rotating, wire-mesh drums that douse them 
in desired plating bath. Many springs are plated 
to improve their appearance or durability. 


Eu 7 


The torsion spring, which exerts a twist— 
like those on the hinges of your screen door. 

The spiral spring, which also delivers a 
twist but in its own plane—like the hair-fine 
coil that oscillates the balance wheel in your 
watch. 

‘And the flat spring, which can be designed 
to exert either a push or a pull—like the leaves 
of the main supporting springs on your car. 

Springs were among mankind’s first de- 
vices for storing energy. The early wars were 
fought with rough-hewn wood springs in the 
form of bows and stone-throwing catapults. 
Today, springs are “tailor-made” for uses the 
primitive inventor never dreamed of. But 
there’s no such thing as a standard spring. 

Each one is designed to strict specifica- 
tions—size, force, shape, and life expectancy 
—and then carefully manufactured to meet 
those specifications. No product is produced 


> springs are heat-treated to re- 
move any internal strains set up during coiling 
operation. Springs are lowered in. bucket into 
furnace through circular opening shown above. 


Finished springs are carefully tested. Here de- 
vice stretches springs for a washing machine. 
Faulty springs are detected by sounds in head 
phones and wavy lines on oscilloscope at right. 
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with more meticulous precision or more care- 
ful testing than a spring that is to operate 
under strict tolerances. 

At one time, coil springs were manufac- 
tured on lathes by hand —the wire being 
wound around an arbor fitted into the lathe’s 
head. This method is still used for special 
orders in small numbers. But most springs 
now are made by automatic machines. 

There are two general processes: cold 
winding and hot winding. Cold winding is 
used for springs made of wire up to % in. in 
diameter. Hot winding, in which the wire is 
heated and then worked, is used in making 
springs from larger wire. 

The cold-winding machines are completely 
automatic once they are set up to produce a 
spring of a certain size and type. This opera- 
tion consists of installing the proper cams 
and gears in the driving mechanism, and 


V. 


er 
The ends of larger springs are ground flat to 
provide a good fit. Stack of springs, held in jig, 
is inserted between faces of two parallel grinding 
wheels so that both ends are ground at once. 


Powerful testing machines are needed for large 
springs. Here squeeze is being put on the big 
compression spring shown being made on pre- 
ceding page. It withstood pressure of 825 pounds, 


takes less than two hours. From then on the 
wire is fed in from a storage coil and the 
springs are automatically wound and cut to 
length. Machines of this type can turn out 
up to 15,000 small coil springs an hour. 
‘The hot-winding process is more compli- 
cated because it requires heating and quench- 
ing. Rod stock, cut to the right length and 
tapered at one end, is first heated. A coiling 
machine then wraps the red-hot stock around 
an arbor. After coiling, the spring is quenched 
in an oil bath to produce the specified hard- 
ness, The best hot-winding machines can 
turn out about 200 big springs an hour. 


“Tiny Tim” Turns Out Hairsprings 


At the Hunter plant, springs are made of 
stock ranging from .004 in. to 7/16 in. in 
diameter on cold-winding machines. The 
machines, ranging from a Tiny Tim no larger 
than a typewriter to a mechanical twister 
about the size of a small car, turn out a wide 
variety of sizes, shapes, and types of springs. 
Mechanically, however, the smallest machine, 
which can produce coil springs that look like 
hair and exert a gentle force of a few grams, 
is no different from the largest machine, 
which can transform 7/16-in. rod into giant 
springs at a rate of better than one a minute. 

In all cold-winding machines, three me- 
chanical fingers, operated by cams, levers, 
and gears, wind the wire around an arbor, 
control the diameter of the spring and its 
pitch (the distance between coils), and cut 
it off to the right length. As one spring is cut 
off, the winding of the next is started. This 
may not seem like much of a trick with wire 
.004 in. in diameter; but when the largest 
machine is knocking out springs from 7/16- 


in. stock, the pressures and forces are tre- 
mendous. Yet, to watch the giant coiler, it 
seems as if the heavy steel rod were bent as 
easily as so much macaroni. 

By adjusting the levers and installing the 
right camsand gears, the coiling machines can 
be made to perform any number of spring- 
making tricks: produce springs that are 
bigger at one end than the other; springs that 
start small, grow bigger, and get small again; 
and springs that have special ends. Even the 
pitch of a spring can be changed in the course 
of its length. And the coiling machines can 
do these things with an almost unbelievable 
degree of accuracy. They are even used to 
turn out the rigid copper tuning coils used 
in television sets. 

A new spring is born on a designer's draft- 
ing board. By combining a knowledge of 
mechanics, mathematics, physics, and often 
chemistry and metallurgy, he creates its 
specifications, Design is important in a spring 
—it can cut weight and size to a minimum 
and boost accuracy and life to a maximum. 

Some years ago, a manufacturer of pneu- 
matic drills was having trouble with the 
springs on the mounting that held the drill. 
bit. Under the best conditions, the spring 
would break after an hour of vibration, To- 
day, thanks to good spring design, these mis- 
fits have been replaced with springs of just 
the right size, shape, metal, and tension. Now 
they last for the life of the tool. 

Springs are precision items. Even the low- 
liest, like the safety pin, must be specially 
fashioned to do its particular job. “A good 
spring,” says one spring expert, “is the result 
of close adherence to those ‘tremendous 
trifles’ known as tolerances.” END 


Adjustable Springs Support Changing Loads 
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Onprnary springs must be designed for 
specific loads, but the new ones at left can 
take a variety of loads. Developed by British 
Signals Research and Development, they are 
S-shaped bands of steel supporting the load 
at the middle. Their stiffness can be varied 
by simply compressing or stretching them. It 
can even be made zero—so no weight is sup- 
ported—or negative—so they move the other 
way. Compressing only one side causes the 
bottom of the S to push upward more than 
the top pushes downward. When the upward 
push exactly equals the downward push plus 
the load’s weight, the springs are in equi- 
librium, and the load “floats.” 


i 
Station Wagon Is New Size 

Sater than standard models, yet larger 
than the midgets, this flashy new Playboy 
station wagon introduces a ‘light middle- 
weight class into the station-wagon field. 
Weighing 2,350 Ib., it seats five persons, with 
roomy storage space at the rear. It has a 
96-in. wheelbase and an over-all length of 
163 in. Its four-cylinder, L-head engine de- 
velops 48 hp. Expected to come out soon, the 
station wagon will cost about $1,500. 


(ED 


== 
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Platform Speeds Tree Pruning 

Trimmanc 100 acres of prune trees at 
Windsor, Calif., was a long job until owners 
Don Du Vander and Pat Elsbree rigged up 
this tractor-mounted platform. Long enough 
to reach one side of four trees at a time, it 
can be raised to 12 feet for high branches. 
Catwalks permit close-in work. Access to the 
tractor is through a hole in the deck. 


Scope “Sees” Invisible Light 
ParaTRoorers can pick up coded signals 
in invisible infrared light with the new 
viewer at left. A mirror on the underside of 
the cover, shown open, reflects the light into 
a lens that focuses it onto a phosphor. The 
phosphor gives off a greenish glow, seen 
through the eyepiece. A radioactive sub- 
stance keeps recharging the phosphor. 


Pen Writes at High Altitudes 


Aim travelers can take along this new 
Parker “51” pen without fear of its leaking. 
What's more, it’s said to write well up to 
35,000 feet. A tiny, valved “breather” tube 
connected to the ink reservoir allows air to 
escape without pushing ink out ahead of it as 
the outside pressure decreases at high alti- 
tudes. The reservoir is insulated against 
temperature changes by an air space between 
layers of aluminum and Pli-Glass®. 


Oil-Well Nuisance 
Becomes Dry Ice 


HE oil wells that already gush raw mate- 

rial for scores of everyday products, from 
fuel and rubber to medicine and soap, are 
now the source of still another commodity. 
This time it is dry ice—frozen carbon-dioxide 
gas that is so cold you don’t dare touch it 
with bare hands. It fills such varied jobs as 
preserving blood plasma, testing airplane 
equipment, and keeping ice cream hard. 

Dry ice has been made for years, some- 
times from almost-pure carbon dioxide found 
in underground pockets, But carbon dioxide 
also comes up from some oil wells, mixed 
with the natural gas that often accompanies 
crude petroleum. Then it is a nuisance. 

This is what happened in the Union Oil 
Company's wells at Santa Maria, Calif. Until 
last year the carbon dioxide had to be taken 
out of the natural gas and blown away into the 
air. Now a new million-dollar plant there is 
using most of this waste. 

The new plant removes carbon dioxide 
from the natural gas by the Girbotol® process, 


In tallest tower (below, left), carbon dioxide 
is removed from natural gas by dissolving it in 
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developed by the Girdler Corp. A chemical 
called mono-ethanolamine streams down a 
tower while the mixture of carbon dioxide 
and natural gas flows up the tower. The 
amine chemical absorbs the carbon dioxide 
without affecting the natural gas. From the 
bottom of the tower, the amine, now contain- 
ing absorbed carbon dioxide, is pumped to 
another tower, called a stripper. There it 
streams down again, but against an upward- 
moving mixture of hot amine and water va- 
por. This process releases the carbon dioxide, 
which is pumped to the dry-ice plant. 

There the carbon dioxide is compressed 
and cooled until it is a liquid under 1,100-Ib. 
pressure. The pressure is then released a lit- 
tle bit at a time. Each time pressure is let 
off, some of the liquid changes to vapor. This 
vaporization absorbs heat from the remain- 
ing liquid, so that the liquid becomes colder. 
Finally it freezes into carbon-dioxide crystals, 
called snow. Hydraulic plungers then com- 
press this snow into cakes of dry ice. 


mono-ethanolamine solution. Next tower frees 
the carbon dioxide from the mono-ethanolamine. 


eral 
the carbon dioxide, is compressed into 240-Ib. dry 

ice cake by hydraulic press. Original volume of 
snow is reduced thousand-fold by the press 


Snow, obtained by releasing pressure on liquid 


stages of compression, cooling, and exp 
that change it to so-called snow at 


the cakes of dry ice 

la bags, sealed with 
tape weighed on an automatic scale 
conveyor then takes them to storage or shipme 


left) is waiting to be 
ther (right) is be 
h 


cake 
pushed onto the rollers, a 
saws are used to 
s 10 in. square 


below) hold the pack- Plant official points out 8%-in. thickness of in- 
be loaded into rail- —sulated di n specially built freight car (be 
are insulated low) used to transport dry ice. Car holds 1,155 


y galvanized i cakes with total weight of 69,000 Ib, 


Swedish motor schooner Albatross tested new 
‘ocean-bottom corer on recent 15-month voyage. 
The ship, a new 1,450-ton training vessel, was 
air-conditioned for this tropical cruise. 


po corer, capable of pulling 47-foot- 
ts from the bottom of the sea, is adjusted 
the trip by-its inventor, Dr. Borge Kul: 
‘g, and the trawling master, Axel Jonasson. 


ple Corer’ 


Tubular knife on a four-mile string 
“plugs” sea floor for cross sections 
of sediment millions of years old. 


ILLIONS of years of history now can 
be pulled out of the bottom of the ocean. 
It's done with an automatic “apple corer” 
that works on the end of a four-mile string. 
The cores it brings up are cross sections of 
sediment, from which scientists can fix the 
dates of great volcanic eruptions, earth- 
quakes, and ice ages that occurred long be- 
fore any one spoke English on this bit of the 
universe. 
Evidence like this may also help tell 
*hether the American continents were once 
joined to Europe and Africa. One theory 
suggests that the Americas drifted away, 
leaving a big basin that has become the At- 
lantic Ocean. Other geologists say that the 
oceans now are pretty much the way they 
have been ever since the earth was formed. 
Newest of the ocean-bottom “apple corers” 
is one invented by Dr. Borge Kullenberg, a 
Swedish scientist who adapted it from a 
device used by the Swedish railway system 
to obtain samples of ground along prospec- 
tive track routes. It can pull longer plugs than 
any other device, thus providing more in- 
formation in a single sample. 


How Sampler Works 


Called a piston core sampler, it consists 
mainly of a weighted, brass-lined steel tube 
about 20 yards long with a close-fitting piston 
inside. As shown in the sketches at the right, 
counterweights dangle from one end of a 
lever, balancing the tube, which is loosely 
hooked to the other end of the lever. The 
counterweights hang slightly lower than the 
end of the tube, so that they hit the ocean 
bottom first. This lets the lever swing up 
and drop the tube. 

The weight of the tube drives it into the 
ocean bottom. The piston, however, remains 
fairly stationary, creating a vacuum that 
helps pull long cores into the tube. Doors 
like clam shells then close over the mouth 
of the tube to help the vacuum hold the core 
inside the tube on its long ride to the surface. 
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The piston sampler was tested extensively 
on the recent 15-month trip of the Swedish 
research vessel Albatross—which should not 
be confused with the U. S. oceanographic 
research ship Albatross III (PS, Feb. 49, 
p. 121). On that voyage the sampler brought 
up 250 cores, including the longest one ever 
obtained—47 feet long. 

A glance at one of these cores shows it 
made up of many layers—something like a 
huge roll of varicolored candy drops. Yet it 
takes a whole year for Britain's Natural His- 
tory Museum to complete analysis of just 
six inches of the sample. 


How Secrets Are Unlocked 


Secrets imprisoned in the cores can be 
decoded in two ways. One method involves 
meticulous chemical analysis of each bit of 
mud, sand, etc., to learn the quantity of 
elements in the sample that were formed by 
radioactive change from other elements. 
Once the weight of a “daughter” element is 
known, it is fairly easy to date that part of 
the sample, since the time required for the 
“parent” element to create a given amount 
of “daughter” is known. 

‘The other method is to identify the long- 
dead animals and plants imbedded in the 
sediment brought up by the corer. Knowing 
when these fossils were alive, scientists can 
tell when a particlular layer of sediment was 
formed. 

Many of the cores pose unexpected—and 
still unanswerable — questions. One raised 
hundreds of miles off the Atlantic Coast by 
Dr. Maurice Ewing, of Columbia University, 
contains a layer of sand. Sand is formed by 
the disintegration of rocks, but there are no 
rocks of that kind anywhere near the area 
where the core was taken. 

That mystery and many others about the 
earth and its oceans may not be solved until 
many more plugs have been pulled out of 
the ocean bottom. END 


Vacuum action of piston in new corer helps pull 
long plugs into cylinder, Cylinder is re 

driving itself into ocean bottom, when counter- 
weights strike bottom and trip support lever. 
Piston remains stationary to create vacuum. 
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Walkie-Talkie Weighs 214 Lb. 

Muvcer parts, including the two miniature 
tubes above, keep this new civilian walkie- 
talkie to a fourth the size of wartime military 
outfits, The “transceiver,” with folding an- 
tenna, weighs only 11 ounces; a headphone 
and batteries, carried in a separaté case, less 
than 2 Ib. The set is made by Citizens Radio 
Corp., of Cleveland. 


Bouncer Tests Car-Seat Fabric 


Tuts machine gives a car seat as much 
abuse as would a 175-pound man sitting 
down and getting up 200 times a minute. 
Nash Motors uses the device to test proposed 
seat-covering materials. A similar tester sub- 
jects the covering to sideways rub. To pass, 
a fabric must take 10,000 bounces and 
scrapes without showing damaging wear. 


graph Shows Pictures 

As it plays a recording of a nursery song, 
this child’s “television set” shows the story in 
colored pictures. A cardboard strip holding 
17 frames of 16-mm. film is attached to a 
disk synchronized with the record. A lamp 
and mirrors project a frame every 11 seconds 
ona 4%- by 6-in. screen. Photo Electronic Co., 
of Chicago, makes the toy. 


Motorized Mower Trims Hedges. 


Aw English farmer invented the tractor- 
mounted saw at the left to speed hedge trim- 
ming. A heavy-duty mower blade on one end 
of the crossarm is driven by a gasoline engine 
on the other. The arm can be raised or low- 
ered and extended to the left or right. The 
hinged blade, besides operating vertically up 
or down from the arm, can be swung straight 
out to trim the tops of hedges. It cuts through 
branches up to about an inch thick. 


Ingenuity is the word for food-handling ma- 
chines. Here long-bristle brush and revolving 


steel fingers automatically close lids of pea car- 
tons. Compression unit at left seals them. 


Mechanical Hands 
Prepare Your Food 


By Andrew R. Boone 


THe hands that can the peaches, squeeze 
the juice, and freeze the vegetables and 
meats you eat are cleaner and quicker than 
any human hands — however scrubbed and 
expert. 

For big-scale food preparation has been 
taken away from the cook and given to the 
engineer, The push-button boys have leamed 
how to make steel and electricity perform a 
thousand processing jobs, from squirting ex- 
actly enough oil into sardine cans to sepa- 
rating juice from.rind oil when squeezing 
citrus fruits by the carload. 

Operating near San Jose, Calif., is a new 
canning plant, designed by the Food Machin- 
ery Corp., that splits, pits, peels, cans, cooks, 
cools, labels, packages, and delivers a cling- 
stone peach into a waiting truck or boxcar in 
45 minutes—at a rate of 9,000 cans an hour 


New packing or processing plants are first laid 
cout with models, complete in detail, Machines 
‘are then built to ‘conform tn smost efficient plan, 

Model above is for grape-packing plant. > 
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for each production line in the cannery. 

‘A hydraulic ram, shoving stacks of crates 
from wooden pallets onto a powered con- 
veyer, starts the peaches moving. Another 
belt, running at right angles, picks up the 
crates in single file. A dumper lifts them up 
the side of a tall frame, then slides the fruit 
onto a third conveyer. From this belt, the 
peaches move over a series of rubber rollers 
that grade them for size. 

Selected sizes ride still other belts to the 
pitting machines. There a thin saw splits 
meat and pit in half. Cuplike knives lift out 
the pit halves. Jostling along a shaker table 
knocks off the pieces, and the halves ride into 
the peeling machine. After jets of steam and 
a chemical bath remove the skin, cold-water 
sprays wash off the chemical and any remain- 
ing bits of skin, Then a slicer splits each half 
into seven segments. 

Moving along another belt, the slices fall 
from pockets into cans. Just the right amount 
of syrup is added when the cans press up- 
ward on a lift table against a series of valves. 
The cans then ride into a steam box that pre- 
heats the fruit and drives out air. A sealing 
machine clamps on the lids. Climbing a con- 
veyer, the cans slip through a rotating valve 
into a continuous cooker and cooler operated 
by one man. 


Cans Move Through Cooker 


The cans worm their way toward the exit 
in a revolving reel. Eighteen minutes later, 
having cooked at 220° F, in a steam bath, 
they roll through another revolving door into 
a cold-water bath. To keep the hot cans from 
bursting, 25 pounds of air pressure is main- 
tained in the cooler. Dried in a hot air tun- 
nel, they are then labeled, packed in cartons, 
and rolled along a portable conveyer into a 
freight car. 

That's only one of the most spectacular 
of the new food-processing robots. 

In Rochester, N. Y., the Boutelle Manufac- 
turing Co. has perfected a machine that will 
pit freestone peaches without ruining their 
tender meat. Across the nation, a California 
company has produced the Fill Master®, a 
machine that fills 350 cans a minute with 
whole-grain corn, peas, and similar products. 
The Central Machine Works, of Philadelphia, 
and the Pfaudler Co., of Rochester, N. Y., 
have come up with similar machines that 
ram such semiliquids as creamed corn and 
apple sauce into jars or cans through multiple 
nozzles at the same rate. 

‘And no longer is oil simply poured over 
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Peaches, after being forced onto razor-sharp 
blades by hand, ride into a pil gee Op- 


posing cups pick up the fruit and feed it past a 
thin saw that splits meat ahd pit in half. Cuplike 
knives then lift out pit halves. 


sardines. A vacuum-controlled oiler, devised 
by the King Sales and Engineering Co,, of 
San Francisco, to suck oil among the little 
fishes, cuts as much as four months from the 
soaking time formerly required. 

Until recently, most frozen foods have 
been chilled in tunnels that work like your 
home refrigerator. Because air is a poor con- 
ductor, the process is slow. It also requires 
considerable labor. Entirely different is Food 
Machinery’s continuous freezer, illustrated 
on the opposite page. It turns out 85 pack- 
ages of fruit or vegetables a minute. 


Juice Frozen in Cans 


Storage and transportation costs are be- 
ing reduced by concentrating fruit juices to 
a fourth their normal bulk, Yet this is done 
so that they become palatable drinks when 
their water content is restored. At Dunedin, 
Fla., an ingenious tunnel built by the Salem 
Engineering Co. freezes solid 10,000 six- 
ounce cans of concentrated orange juice an 
hour. Soon even segments of frozen fresh 
oranges and grapefruit will emerge from the 
big robot chiller in carry-home cartons—ready 
to be unchilled for fruit cocktails. 

In other machines, just around the corner, 
cans will be dunked directly into refrigerants. 
Low temperatures rather than sterilization 
will preserve their contents. Production de- 
pends upon making sure that no refrigerant 
can leak into the cans. 
~ More and more labor-saving inventions are 
‘on the way to bring you tastier foods and 
pack them so they are more appealing on 
your plate. 


Emerging from a_ pec 
peach halves go to this slic 
vice places each half, cup-side 
Spring fingers force the halves 
knives that cut each one inte 


curved feed channel at lower left. Inwardly ro- 
tating screws lift packages into a vertical stack 
of 64. Guide bars push them betwee 

erated plates inside the freezer. As they co 
freezing circuit, another screw c 

the frozen foods down to 
right. The new machine sav 


at lower 
and labor 


Taking 
this machine 


its out of cherries is the job of 
After removing the stems, a steel 
s the pits out, A soft-rubber cup 
torn meat back into place—leay- 


e How aluminum rails or 
t form freezing walls through which 


st 
r re shunted inside continuous freezer 
Cold liquid ammonia ( F.) is pumped 
through dumbbell- ped interior channels in 
rails. Food carte direct contact with the 
chilled metal, freeze ar for dry items, 
up to 75 minutes for fruits in syrup, 
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Veneer is fed through sitting machine in oon- 
tinuous strips, while guillotine-like blade makes 
short cuts every % in, with the grain, leaving 
connecting fibers to hold the ‘board together: 


Driving Range Works Indoors 


Wirn the practice tee shown below, a 
golfer can start spring training indoors. The 
“ball” is a rubber pad on the end of a pen- 
dulum hung from the S-shaped arm. Thus 
the tee resets itself after each drive. The 
metal base may be bolted to the floor or 
weighted down. The device, made by 
Healthways of Hollywood, sells for $2.50. 
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Slit veneer, at left above, remains smooth and flat, while uncut sheet at right warps badly. 


Slit-Sheet Veneer 
Saves Waste Wood 


By spirrrinc it thousands of times, waste 
wood has been turned into useful, money- 
saving wallboard. Called K-Veneer®, it is 
particularly adapted to prefabricated walls 
or sheathing. And it's said to be stiffer and 
stronger than insulation or gypsum board, or 
%-inch plywood as usually used. 

Logs unsuitable for regular plywood—too 
small, too knotty, or of inferior species—are 
peeled into sheets, then run through a slit- 
ting machine (left). The slitting takes out 
no wood, but stretches the board, increasing 
its width up to 10 percent. This gives room 
for the wood to expand internally, when ab- 
sorbing moisture, without warping. 

Once slit, the sheets go to a press. If for 
interior use, they are bonded to kraft liner 
board. For exteriors, they are faced with 
mineral-surfaced felt, thin steel, or alumi- 
num sheets. K-Veneer has been developed 
by the Elmendorf Corp., of Chicago. 


Squirt Can Douses Fires 


Berxc demonstrated below is a low-cost 
fire extinguisher intended mainly for farms, 
where several might be kept handy in out- 
buildings. The Hero®, sold for $1.29, con- 
tains 16 oz. of carbon tetrachloride under 
pressure. Lifting a ring at the top snaps the 
tip off a spout—and out shoots a fire-dousing 
stream that carries 18 feet. 


Utility asphalt plant is shown set up and in 
operation The bucket conveyer at left: loads 


Asphalt Plant 
Rides to Job 
On Trailers 


ITH this trailer-mounted bituminous 

mixing plant, road builders can now 
make their surfacing material right on the 
spot. Its units can be hauled over the road 
to the project, set up, and later dismantled 
in minimum time. Yet the ingredients it uses 
are precisely measured.and the process kept 
under exact control. 

Origin of the portable plant goes back to 
World War II when roads had to be built 
in remote corners of the world. With this 
latest improved model, which turns out 60 
tons of mix an hour, the crew can get the 
plant running in a week, plus a day for cali- 
bration. The plant is made by the Barber- 
Greene Co., of Aurora, Ill. 

Dumped into the feeder, sand and crushed 
stone are carried automatically to the dryer, 
which cooks them at temperatures up to 
400° F. This drives out moisture and makes 
the rock ready to stick to the asphalt. A dust 
collector reclaims 85 percent of the fine ma- 
terial that is blown off by the exhaust gases 
of the heating unit. 

Meantime, a second elevator carries the 
heated stone to a bin, where screens sort out 
the right sizes for the kind of mix desired. 
Here limestone dust can be fed in for smooth- 
ness. Hot liquid asphalt is then added to 
the screened rocks to bind together the mix, 
which pours from a spout into trucks. 
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crushed stone into one end. At the other, the 
completed mix is dumped hot into waiting truck. 


Aggregate dryer weighs about 27,000 lb, Fined 


interior of long drum rotates material as it is 
transported through heat from high- or low- 
pressure oil burner. Diesel engine supplies power. 


Dust collector catches dust from dryer’s ex- 
haust gases. When used with high-pressure 
burner on dryer, no blower is needed, but one 
is hooked on for use with low-pressure burner. 


Mixer-gradation unit sorts aggregate, makes 
sure that exact amount of the right sizes is 
mixed with the exact amount of liquid asphalt 
to make proper mix. Belt conveyer is 


Nan Mine 


(6. GAS FLAMES MELT 
BRQUETTES INTO. 
GLASS IN FURNACE 


2. Sand is washed in bins as workin 
stirs it with hoe. Result is 99,65-percent- 
pure silica, basic ingredient of glass. This 
is heat-dried until it runs freely, like sugar. 


1, In tunnel under glass factory, full crew 
of two men uses pneumatic picks to loosen 
sand, which they then shovel into cars that 
carry it to foot of bucket conveyer. 


3. Thick ribbon of soft, viscous glass is drawn 
from vat by knurled rollers in foreground. Vat 
holds 600 tons of liquid glass, produced by melt- 
ing silica briquettes and scrap glass at 2,750° F. 
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Feeds Huge Glass Plant 


'WO men in a sand mine, digging with 

pneumatic picks and hand shovels, pro- 
vide all the basic raw material from which 
this modern glass factory, 102 feet straight 
above their heads, produces more than an 
acre of sheet glass a day. 

Working only five eight-hour days a week, 
in fact, they dig enough snow-white silica 
sand to keep the plant operating around the 
clock on a seven-day week. 

The drawing is a simplified version of the 
Ford Motor Co. glass mill at St. Paul, Minn. 
It shows how the plant converts the two 


REGENERATORS SERVE AS KITHER 

|+————-1waners 08 ouruer riues 10 
SMOKESTACKS. CHANGING THEIR 
FUNCTION AT 20MIN, INTERVALS 


7. MOLTEN QLASS, 5 FT 
DEEP, 15 REFINED AT 
2 i 


8. GLASS FLOWS TO: 
DRAWING POT ANO 
5 UFTED OVER 
BENDING ROLL 


on trip through this 175-ft.- 


miners’ output, brought up by bucket con- 
veyer and mixed with other ingredients, first 
into briquettes and then into a continuous 
ribbon of glass, 104 inches wide, that rolls 
out of a long annealing oven at the rate of 
more than a mile a day 


4. Glass cools slowly from 1,100° F. to 1 


Jong annealing ov 


“S. Cutter slices glass into 
sheets by zipping across 
strip at 5-ft. intervals. 
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By Martin Bunn 


‘TE TEY, BOSS!” Stan Hicks shouted as he 
bounced into the Model Garage. “It's 
here.” 

Gus Wilson pulled his head from under 
the hood of a sedan. “Now what?” he asked. 

“My new car,” Stan beamed. “It's right 
outside the door. Ready for me to drive.” 

“That's fine,” said Gus. He pointed to the 
sedan he'd been working on. “Now these 
cylinders. . .” 

“And just in time, too,” Stan cut in. “I’m 
taking Spick to the city tonight for a movie.” 

“Spick?” Gus asked, “Who's Spick?” 

“Spick Smith—her name's Mary but every- 
body calls her and Susan—that’s her sister— 
Spick and Span.” 

“Oh, those twins,” Gus remembered. “I 
can’t ever tell ‘em apart.” 

“T can,” Stan boasted. “And how.” 

“Okay,” said Gus. “Now these cylinders...” 

“Spick’s a good-natured gal,” Stan went 
on. “But Span—that’s Susan—is always throw- 
ing a rod about something. She's scrappy.” 

‘Gus began again. “Now these cylinders...” 

“That reminds me,” said Stan. “I guess the 
dealer must have sold my old bus for what I 
asked. It’s a good thing you helped me with 
that overhaul we gave it.” Stan couldn't curb 
his excitement over the new car. 

“Yeah, I guess so,” said Cus, “but these 
cylinders .. .” 

Stan looked hurt. “Gee, don’t you want to 
look at my new car?” 

“Oh, sure,” Gus grinned. “I was just going 
to suggest that.” They walked out of the shop 
to a gleaming convertible. 

“Snappy, hey?” said Stan. 

“Looks swell, Stan,” Gus told him. “You'll 
be a real hot shot, driving that.” 


Enter Two Blondes 


Gus and Stan looked up as a hom snarled 
and a pre-war sedan was braked! to an abrupt 
stop beside the convertible. Out of the front 
seat hopped two girls. Both were strawberry 
blondes. They looked exactly alike and they 
were dressed exactly alike. But there the 
sameness ended. One smiled sweetly at Stan. 
‘The other glared at him. 

“Why, Spick,” Stan stammered, “what're 
you doing in my old car?” 

Just then there was a wheeze and a roar 


from the sedan's rear seat as a man pulled 
himself out the door. He was middle-aged, 
stout, pompous, and obviously angry. 
is is an outrage,” he thundered. “A 

dastardly outrage. If I do not obtain satisfac- 
tion—complete satisfaction—here and now, I 
shall take steps. Drastic steps. I shall file a 
complaint in the proper quarter and I shall 
press that complaint to a conclusion—a bitter 
conclusion for the man who has taken advan- 
tage of the innocence and trust of an inexperi- 
enced young girl.” 

Gus shot Stan a quick look. “Hey,” he 
whispered, “what you been up to?” 

“J ain't been up to anything,” Stan yelped. 

The girl who had been smiling began to 
giggle. The one who had been glaring turned 
the glare up a couple of notches. The man 
sputtered, Gus looked puzzled. 


Mr. Smith Sounds OF 

“What — what's the matter, Mr. Smith?” 
Stan asked weakly. 

“Matter! You know full well what's the 
matter,” Smith roared. “I want a definite an- 
swer. No evasion. Yes or no.” He jabbed a 
trembling forefinger at Stan's old sedan. 
“Were you or were you not the owner of this 
this wreck?” he demanded. 

“What do you mean—wreck?” Stan bristled. 
“That's a good car—for its age. Yes, I did own 
it, Itold Sniffen and Company to sell it for me 
so I could buy a new one from them. What's 
wrong with that?” 

“Ha!” Smith almost screamed. “So you ad- 
mit it. Now did you or did you not tell Sniffen 
and Company that the car had been thor- 
oughly overhauled at the Model Garage and 
that it was in first-class operating condition. 
Yes or no?” 

“Of course I told them that,” Stan snapped. 
“And it was true, too.” 

“True?” Smith howled. “My daughter — 
poor, deluded girl—trusted you. And it was 
on the assurance of the salesman that you had 
placed the car in perfect condition that she 
purchased it.” 

“Well, it was true,” Stan repeated. 

“Perfect mechanical condition,” Smith 
sneered. “Listen.” He clambered into the car 
and pressed the starter button. 

The starter ground for some moments and 
when the engine finally caught it ran so 
roughly that it shook the car. 

“Perfect mechanical condition,” Smith con- 
tinued to snarl. “The engine won't start half 
the time and if it does it sputters and bucks. 
And that isn’t the worst of it.” He turned the 
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switch, climbed out of the car, and slammed 
up the hood. “Look,” he pointed dramatically. 

Stan and Gus looked. The firewall was 
sticky with oil and a grimy film of it seemed 
to coat the entire engine compartment. 

“Oil—oil all over everything,” Smith rum- 
bled. “And the waste of money. It eats up 
two quarts in a hundred miles.” 

Papa Smith seemed about to run down. 
Apparently the blonde with the double-duty 
glare thought so because she took over. 

“All I've got to say,” she snapped, “ is that 
I don’t think much of people who go around 
selling other people beat-up old autos.” 

“Aw, now listen,” Stan began. 

“You're always talking about what a great 
mechanic you are,” she went on, “but when 
this car went bad on you the only thing you 
could think of doing was to stick somebody 
else with it so they'd have all the trouble and, 
furthermore, I don’t ever want to have any- 
thing more to do with you... you. 

“Amazing,” said Gus, “all in one breath.” 

The girl threw him a sharp look and acted 
as if she were about to take off again. 

“But, listen,” Stan said and then broke off 
with a shrug. “What's the use? You never 
listen to anything because you always want to 
do all the talking.” He turned to Gus. “What 
happened? You know there wasn’t anything 
wrong with it when I took it to Sniffen’s.” 

“That's right,” Gus agreed. “It was in good 
condition—a good buy at the price.” 


Gus Sounds Of 


“Ha!” There was a note of triumph in 
Smith’s voice. “So the Model Garage admits 
its responsibility.” 

“The Model Garage isn’t admitting any- 
thing,” Gus told him. “We're not in the used- 
car business. That’s why I asked Stan to have 
Sniffen sell the car for him instead of selling 
it himself. The Model Garage has no respon- 
sibility in this deal.” 

“We'll see about that,” Smith put in. 

“But,” Gus said, “I helped Stan put the car 
in first-class condition before he offered it for 
sale. There wasn’t anything wrong with it 
when it went out of this shop and there’s 
nothing wrong with it now.” 

Smith held his head with one hand, pointed 

to the old car with the other, and whispered 
h ‘Nothing wrong, he says.” 
“That's what I said,” Gus laughed. “Drive 
the car in the shop, Stan.” The Smiths started 
to follow, but Gus stopped them. “If you'll 
come back in fifteen minutes, I'll have the 
car ready for you. There'll be no charge.” 


Stan watched him take something 
all pocket and quickly slip it 


rom @ cOver- 


the hood. 


“T'll stay right here,” Smith shook his head, 
“and see what you do. Make sure there's no 
monkey business this time.” 

“I'm running this shop,” Gus said, “and I 
don’t allow visitors during working hours. 
You can wait in the office if you like. If you 
don’t want to—well, I've other things to do.” 

“Let's wait,” said the twin who had been 
smiling. “I'm sure Mr. Wilson will make good 
his promise.” Her father grumbled but he and 
the other twin followed her into the office. 

“I got rid of them to save your face,” Gus 
grinned at Stan as the office door closed. 

“Huh?” Stan started to object. 


Gus Pulls a Fast Switch 


“Step on it,” Gus said. “Wipe the oil off all 
the wires and spark plugs and off the distribu- 
tor and rotor. Clean out the distributor. Then 
slip in a new set of points, Watch the clear- 


ance. 

As Stan finished the cleaning job, Gus 
came over to the car. Stan saw him take 
something from a coverall pocket and slip it 
quickly under the hood. 

“What're you putting in there?” Stan asked. 

“Never mind that now,” Gus said. “Call 
your girl friends and their pa.” 

Gus looked at the twins with a 
frown as the Smiths paraded into the shop. 
“Who bought Stan’s car?” he asked. 

“ did,” said the one who had glared. 

“Okay,” Gus said, “Start it, please.” 

When she pressed the starter button, the 
engine took hold instantly and ran smoothly. 

“That's better,” she admitted, “but what 
about oil? I don’t want to be buying a quart 
every few miles.” 

“You probably won't need oil for eight 
hundred or a thousand miles,” Gus said. 
“Tl believe that when I see it,” she sulked. 
'm taking a friend to the city tonight. F'll 
see how it works then . . . Come on, papa.” 


Smith gat into the car. Stan held the door 
for the other twin. 

“T'll stop by at seven,” he said. She looked 
at him. “Well, you're going to the movies 
with me, aren’t you?” he asked. 

She smiled. “Seven, then.” 

Stan turned to Gus as the car rolled out of 
the shop. “What's the score? What'd you put 
under the hood to stop that oil leak?” 

“Know what this is?” Gus asked. He held 
out a cadmium-plated cap. 


There Are Caps and Caps 

“Sure,” said Stan. “It’s an oil-filler cap. 
Where'd it come from?” 

“I just took it off your old car, Remember 
you mislaid the original cap when we worked 
on the car? Said you'd find it and put it on 
before driving to Sniffen's? Did you?” 

“Gosh, I forgot all about it.” Stan's face 

dened. 


“Apparently Sniffen’s men put this one 
on,” Gus said, “and it’s the wrong cap for that 
model. Your car takes a combined filler cap 
and engine-breather cap. The engine couldn't 
breathe with this one. It didn’t permit any 
crankcase ventilation. All that oil vapor was 
forced out around the rear main bearing and 
under the valve-cover plates.” 

“Gosh,” was all Stan could mumble. 

“The vapor even forced its way up the dis- 
tributor-shaft bushing and fouled the distrib- 
utor points almost enough to put the engine 
out of action. I found the cap you mislaid and 
as soon as I looked at that engine I knew what 
‘was wrong. You've been thinking too much 
about that pair of blondes,” Gus joked. 

“Only about one of ’em,” Stan said. 

“Which one?” Gus asked. “I still can’t tell 
"em apart.” 

“The nice one,” Stan said. “Spick. Not the 
one that bought the car. That's Span.” 

That evening Gus was in the city. He was 
paying a parking-lot attendant when Stan 
drove up in his new convertible. A twin sat 
very close beside him. 

“Hello,” said Gus. “Hello, Miss Spick—like 

“the show?” 

“Tt was wonderful, Mr. Wilson,” the girl 
smiled, “but I'm not Spick. That's Mary. I'm 
Span—Susan.” 

“Oh,” said Gus. “But I thought Stan said— 
never mind. I can’t tell you two apart.” 

“I can—now,” Stan said, “but this after- 
noon I thought that Span was Spick and that 
Spick was—well, boss, you see how it is?” 

“No, I don’t,” Gus grinned, “but anyway, 
it's your problem, not mine.” END 
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How Overdrive Works 


Here are some little-known facts you'll find valuable if your car 
is equipped with this semi-automatic transmission. 


Drawings by Stewart Rouse 


HEN you first take the wheel of a late- 

model car equipped with overdrive, 
you'll soon discover that some of your old 
driving habits don’t quite fit. For one thing, 
you are used to judging car speed by engine 
sound. So you may scare yourself on the first 
curve. Or collect a few speeding tickets. 

There's a reasonable explanation for this. 
Overdrive cuts engine speed 30 percent. 
Compared to the job it usually has to do, the 
engine loafs. Naturally, it runs more quietly, 
and you're apt to underestimate the speed at 
which you're traveling. 

Automatic overdrive was introduced 15 
years ago. Since then, two and a quarter mil- 
lion units have been manufactured and in- 
stalled on cars. Yet, despite its long history 
and expanding use, there’s surprisingly little 
understanding of how it works or what you 
can do with it. Many drivers think of it solely 
as a fourth gear for open-road cruising. But 
that's just part of it. 

Reduction of engine speed is the basic 
idea behind all overdrive equipment. From 
this, you get two direct benefits—better gas- 
oline mileage and longer engine life. In ad- 
dition, you have two extra forward speeds 


DID YOU KNOW? 


Overdrive adds two extra speeds to your 
three-speed transmission—overdrive second and 
overdrive high. 

Overdrive second permits you to drive in 
traffic without touching clutch or shift lever. 
After engaging second, you can shift buck and 
forth between second and overdrive second 
simply by manipulating the gas pedal. 

Below cut-in speed, after the car's once in 
low. you can shift at will without the clutch. In 
shifting up. release gas pedal briefly. 

@ You can engage overdrive (push in control 
knob) at any speed. 

@ You can lock it out (pull out cont 
at any speed. Before pulling the knob, 
the gas pedal. 
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and many of the conveniences of an auto- 
matic transmission. 

Gasoline is saved because of reduction in 
the total horsepower required to propel the 
car. Tests with a stock car have shown why. 

It was determined that 12 hp. was needed 
simply to move the car at 40 m.p.h., either 
in conventional high or overdrive. However, 
engine friction and power losses in driving 
engine accessories demanded an additional 
18 hp. while the car was in conventional 
drive. In overdrive, since the engine speed is 
reduced, this figure was cut to 11 hp.—a sav- 
ing of 7 hp. 

Except for a new type recently announced 
for dealer installation on Chevrolets, all over- 
drive units now in production for current- 
mode] cars are made by the Warner Gear 
Division of Borg-Warner Corporation. In the 
Warner units, there are slight variations in 
the electrical circuits and external housings 
from car to car, but essential components are 
virtually the same. The accompanying draw- 
ings show the working principles of a typical 
late-model unit. For clarity, some parts are 
exaggerated. 

A modern overdrive unit is a supplemen- 
tary two-speed transmission. It’s mounted 
directly behind the normal three-speed trans- 


A FEW CAUTIONS 


© Always lock out overdrive on slippery roads 

or when descending a long hill. 

¢ Don't try to lock up into conventional drive 

below the cut-out speed without first feeding a 
sas. You won't cause harm, but the unit 

will make an alarming buzz. 

© Don't try to lock up above the cut-in speed 

without first kicking down from overdrive. Un- 

til you do, the dash knob won't pull out. 

@in overdrive second, stay below 50 m.p.h. to 

ies. With older cars, 

don’t excced 35 or 40 in overdrive second. 

@ Leave the car in reverse when parked on a 

hill. 

When being pushed for a dead-buttery start, 

Jock up into conventional high. 
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mission. Thus you have a total of five forward 


eds. 

In order of gear ratio, these are low, sec- 
ond, overdrive second, high, and overdrive 
high. There’s only a little ratio difference 
between overdrive second and high, but 
overdrive second is nevertheless a conven- 
ience that some owners don’t know they 
possess—an automatic gear for easier traffic 
driving, 

This is particularly true in the larger- 
engined cars with overdrive units set to cut 
in at relatively low speed. With such a car, 
you can do all your traffic driving in second 
and overdrive second—without touching the 
clutch or shift lever. Second provides all the 
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the freew! 
main shaft extends through sun gear an 
ipieed into the pinion cage and freewheel 

itch cam. As engine drives the cam througl 
main shaft, rollers move outward into wedging 
contact with outer race, causing latter to rotate 
and deliver to wh up on the gas 
ifts without 


power ls. Let 
and rlle clutch releases, allowing 
tch. 


the regular clut 


ernor 
the ‘pawl 
plate. 
Iks this 
gas, car 


oe 
resis, Infraction of second roller cltch de 

a ite slow, , and make 
snetPisckreed tr. By means of fiction, con 
trol plate carries horseshoe-shaped blocker ring 
backward too. This frees the pawl, allowing it 
to engage notched plate. 


power you need; overdrive second gives you 
the speed. 

‘The things you do to operate overdrive are 
few and simple. To place the mechanism in 
readiness for automatic operation, you push 
in the dash knob. You can do this while the 
car is at rest—or at any speed. 

Starting from a standstill with the knob in, 
you shift into low in the usual way. From 
then on, until you reach the overdrive cut-in 
speed, you can shift into or out of any con- 
ventional gear without touching the clutch. 

In shifting up, just release the accelerator 
momentarily while you change the gear lever. 
In shifting down, simply move the lever. A 
downshift from second to low is best done 


revolution made by ring gear, pini 


cage makes only .7 revolution on its own axis. 


Pushin, lal 
Sa 
works kickdown twitch, 


cut-out 5} 
withdraws, a1 


governor 
heel 


freewheeling drive results. 


with the clutch, however. Low is not a “syn- 
chronized” gear and you may cause clashing. 

This clutchless shifting at low speeds is 
made possible by the freewheeling built into 
the overdrive unit. Each time you let up on 
the gas, the car freewheels. When you shift, 
the overrunning clutch within the unit auto- 
matically does the job of the regular clutch. 

Overdrive cut-in speed is set at the fac- 
tory. It varies with the make of car—some- 
where between 18 and 32 m.p.h. After pass- 
ing this speed, you lift your foot from the 
accelerator. The result is an automatic upshift 
into overdrive. If the regular transmission is 
in second, you go into overdrive second. If 
it's in high, you go into overdrive high. 


When you need a quick burst of power, 
perhaps to pass another car, you simply jam 
the accelerator to the floor. This automat- 
ically downshifts to conventional gear. 

At car speeds above the overdrive cut-in 
point, you must use the regular clutch to 
shift between conventiontional high and sec- 
ond gears. That’s because the overrunning 
clutch doesn’t have a chance to do the job it 
does below cut-in. As soon as you lift your 
foot from the gas pedal, the unit automat- 
ically upshifts into overdrive. 

Unless you kick down to a conventional 
gear, the overdrive ratios continue to fune- 
tion until car speed drops to about 4 or 6 
m.p.h. below the cut-in speed. At this point, 
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the car automatically reverts to conventional 
gear, either second or high, when the gover- 
nor cuts power from the solenoid. 

You can lock out overdrive entirely at any 
speed. Just push down the accelerator mo- 
mentarily and pull out the knob. It can be 
done so quickly that you get almost no ac- 
celeration—a point to remembey if you are 
descending a hill and need to lock out to get 
engine braking. 

Overdrive has passed through a series of 
engineering changes since its introduction 
in 1934. Early types were controlled by a 
speed-sensitive automatic clutch that re- 
quired a driver to slow down to cut-out speed 
to reengage conventional drive. In 1939, an 
electric kickdown switch permitted shifting 
back to conventional drive above engage- 
ment speed. 

In the latest overdrive, the governor and 
solenoid are the principal electric controls. 
The governor is operated by the car drive 
shaft: When the car reaches the cut-in speed, 
with the control knob in, the governor switch 
closes, sending current to the solenoid. En- 
ergized, the solenoid tends to push the en- 
gagement pawl toward the notched control 
ring attached to the sun gear. However, the 
blocker ring stops and holds the pawl. 

‘This horseshoe-shaped ring rides on the 
hub of the control plate. Friction causes it to 
respond to movement of the control plate, 
through a small arc in either direction, until 
arrested by stops. 

The sun gear and control plate are a single, 
splined unit that surrounds the transmission 
main shaft. This point is essential to under- 
standing how overdrive works. Until an over- 
drive ratio is engaged, the sun gear merely 
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idles. While the ratio is engaged, the sun 
gear is held stationary. 

When you let up on the accelerator mo- 
mentarily, the engine slows but the momen- 
tum of the car tends to drive it. The power 
flow is reversed. Torque reversal occurs. 

In a fraction of a second, the sun gear and 
its control plate slow, stop, and then twist 
backward slightly. Friction carries the block- 
er ring along. Allowed to slip off the step of 
the ring, the pawl thrusts inward, engaging 
the notched collar and locking the sun gear. 

When you kick down from overdrive to 
conventional gear, the notched control plate 
must be released by withdrawing the pawl. 
Engine torque, however, binds and holds 
the pawl. When you push the pedal to the 
floor, a switch opens the solenoid circuit. It 
also closes contacts that temporarily inter- 
rupt the ignition. 

Interruption of the engine torque allows 
the pawl to be snapped out by a strong 
spring, whereupon the ignition and engine 
torque are The entire sequence 
happens so fast that only a few explosions 
are missed. 

Upon release of the pawl, the engine 
speeds up. When its speed reaches the value 
corresponding to direct drive, the roller 
clutch engages and you operate in conven- 
tional gear. This continues until the driver 
no longer needs full power and lets up on the 
pedal. As he does, overdrive again engages. 

What about reverse? That's taken care of, 
too. Since the roller clutch will not drive the 
car backward, the transmission reverse-shift 
mechanism automatically locks out over- 
drive. There’s no need to touch the control 
button. END 


New Torque 
Converter 
Drives Bus 


EY feel the surge of power as a modern 
bus pulls away from the curb? There's 
no jerking, no gear changing. A hydraulic 
torque converter does the trick, 

Some buses have been fitted with this 
ion for as long as 
introduced it to passenger 
cars last year (PS, Feb, "48, p. 113), Now 
General Motors is announcing an improved 
type for bus use, 

Passengers will notice little difference be- 
tween the new and old—but repairmen will. 
It's less bulky, 300 Ib, lighter, and readily 
accessible for servicing. 

Attached to the rear end of the transmis- 
sion assembly, a torque converter of new 
design delivers power from the same side 
that it receives it. In older type, pow 
flows straight through the unit. 

The transmission assembly includes two 
major parts—the converter and a double- 
acting clutch. The engine drives the clutch. 
At low speeds, the clutch shunts engi 
power to the converter, and the latter in- 
creases the torque delivered to the drive 
shaft—just as low and second gears do in 
an ordinary transmission. When ihe bus 
reaches a certain speed, the double-acting 
clutch automatically gives direct drive. At 
this stage, the rear end of the drive shaft 
merely idies in the overruning clutch with- 
in the converter, 

Pressurized oil fills the converter casing 
at all times. The impeller and rotor revolve; 
the reactor is stationary. 


Large buxes ordered fer Chicago and New York 
City are first to use new transmission. Longest 


CONVERTOR 


Hydraulic transmission just introduced by GM 
iis ot, angle to engine, located scross: rear of 
bus, Bevel gears carry engine power to the 
transmission Converter is easily removable. 


ay 


verter employs new principle. Power flow 
Gomes out same side it goes in, instead of pass- 
ing straight through, Converter's job is to multi- 
ply torque delivered to drive shaft. 


, these couches seat 
nd stand many more, 


gne-unit_buses ever bui 
30 ty 33 passengers 


Engine Converts Trailer t 


Monte and compact, the rolling home 
pictured above is a standard trailer powered 
by a Mercury V-8 engine, The trailer body 
was reversed, front to back, and mounted on 
a specially built chassis. Windshield, instru- 
ment panel, and controls were installed bus 


pecial Mitt Washes Autos 

Stick a couple of the pellets in the Magic 
Bubble Mitt®, put on the mitt, dip it in 
water, and you're ready to wash your car. 
When finished, rinse the car with a hose. 
This, according to the Pit-Bar Manufactur- 
ing Co., Los Angeles, leaves the car shining 
without wiping, The mitt, made of lamb’s 
wool, and 12 pellets are priced at $1.20. 


Gearshift Coin Clip Holds 82 in 


eee 
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Home on Wheels 


fashion while the engine, with twin radiators 
and fans, was mounted in the rear. The 
vehicle weighs 7,200 Ib., goes 10 miles per 
lon, is 25° long, and has a 13’ wheelbase. 
It sleeps two and has all conveniences.—Johin 
F. Wilson, Toronto, Ont, 


Mape of Lumite®, the plastic screens on 
the 1949 Nash are installed by slipping them 
over the tops of the doors, An clasti 
in the bottom edge insures a snug fit, Seats 
in the Nash can be converted to twin beds 
for overnight stops, The screens were de- 
veloped to protect sleepers from insects, The 
plastic is rustproof, stainproof, and flexible. 


ange 


Hexp to the gearshift lever by a rubber 
adapter, this plastic coin clip takes any coin 
from a cent to a quarter. It holds about $2 
in change right at your finger tips for park 
ing meters, toll bridges. and other petty 
penses, Distributed by Rosenberg Brothers, 
New York City, it’s priced at about 50 cents, 
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. the Montezuma 


of the cylinders to scare cattle. Beca 
gauge, it was shipped to Denver o1 


Old Narrow-hauge Engine 
Modeled in 0 Scale 


By George Walton 


HANDSOME old-timer to model for 
your HO layout is the Baldwin-built 

Montezuma, No. 1 locomotive of the then 
narrow-gauge Denver and Rio Grande Rail- 
road 

‘The Montezuma ran on a 3° track, and the 
model pictured here was sealed tol’. 
This is larger than HO scale, but enables the 
ngine to run on regular HO track. With 
old-style coaches coupled behind, the cole 
ful 2-4-0 is a thrilling picture on any pike. 
Seale speed is well over 100 m.p-h, 


Only the motor, gears, and wheels were 


purchased. These’ came to about $¢ 
motor, a 12-volt DC job, is coupled through 
a worn r drive of 29-to-1 reduction, The 


frame was cut away in the rear to receive 
the motor. Two upright clips soldered to 
the frame in front of the motor were’ bent 
over to anchor its front end. The rear end is 
bolted to a plate soldered into the frame 
You'll have to adapt the mounting method to 
suit your motor, 

Cut and file the frame from %” by hk” 
brass channel, Notch the frame for the axle 
To get the inner end of the notches rounded, 


are painted a colorful yellow and green. 


About $9 worth of materials 
and parts went into the HO 
model of the Montezuma. 


drill a hole there and then saw to it. At this 
time also make any adjustments in the mo- 
tor position so the worm gear meshes prop. 
erly with the gear b mn the front pair of 
drivers. To reduce side play of the drivers, 
slit small washers and solder them to the 
frame around the axle slots. 

Form the apron of ,020” brass and punch 
it around the edge to simulate rivets. Solder 
it to the front of the frame. Next cut the 
boiler saddle of .032” brass, bend it as in- 
dicated, and solder it in place. This forms 
a cradle for the boiler front. The assembled 
cylinders also are soldered to the cradle. 


Th 


A row of ordinary straight pins and two 
brass strips, one bent, form the cowcatcher, 
Lock the pins in a vise to solder them to the 
top strip. Then bend them to their correct 
angles, cut them off, and solder to the other 
strip. Solder the top strip to the apron, 

Short lengths of X” copper tubing form 
the inders. Solder small washers to each 
end. Fill the hole in the forward washer 
with solder. Use a piece of brass, lead, or 
type metal for the valve chests. File them to 
shape and solder on top of the cylinders, 
Add the top plate, drilled for the steam pipe. 
Then solder the entire cylinder assembly to 


model oldtimer is a colorful addition to any pike. 
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/ ~— BRASS (6 REG) 


COMPRESS AND SLIP, 


the two horizontal lugs on the boiler saddle. 

Drill and tap the frame for the screw to 
hold the piece of fiber that fits between the 
drivers. Slot the fiber to take a short piece 
of thin brass wire that will be bent to exert 
gentle pressure on both drivers. This is the 
current pickup for the insulated drivers. 
The axle retainers are two small pieces of 
brass bent and screwed to the bottom of the 
frame. Notch the forward one to fit around 
the worm gear, 

For the pilot, buy a pair of 7/16” in- 
sulated or plastic wheels mounted on an HO 
axle, Lay out the metal part of the truck 
and bend it as indicated, Notch the 4” by 
x” by K” plastic block and cement it in the 
bend of the metal. After putting in the axle, 
cement a thin piece of plastic over the bot- 
tom of the slot. The rear of the truck is at- 
tached to the frame by a pivot screw. If you 
prefer, the notched block can be of metal, 
and the whole job soldered up. 

Two pieces of %” brass tubing make up 
the boiler. Slit the %” length, compress it, 
and telescope it into the longer length. Hold 
it with solder, A circle of .020” or thinner 
brass forms the boiler front. Cut it a little 
larger than the boiler diameter and hammer 
it to a rounded shape. Solder it to the boiler 
front with the rounded side out. Carefully 
trim and file it to the outline of the boiler. 
You can make the numeral 1 for the front 
of the boiler by typing it on a piece of .010” 


1 
1 
i 
i 
1 
CAB HALF-PATTERNS 


ALL PATTERNS FULL-SIZE 


brass. Cut out a small circle containing the 
number and cement it to the boiler. Before 
assembling, a punch may be used gently to 
simulate rivets around the number and 
around the boiler front, 

Depending on the motor you use, it may 
be necessary to cut away the underpart of 
the boiler at the rear to clear the motor. 
You'll probably also have to cut a hole 
toward the front to clear the worm gear, 

All cab patterns are shown full size. Cut 
them from .032” sheet brass and file the 
edges smooth. Start the windows by drilling 
and finish by filing. All parts are soldered 
together, the roof going on last. Solder the 
assembled cab to the rear of the boiler. 

Stack, headlight, and headlight bracket 
are cut from ,010” brass. Roll up the pieces 
that form the stack to the given diameters, 
Then snip the excess off one end and solder, 
Easiest way to make the headlight top is to 
carve it of wood or plastic. If you wish, fit 
a midget bulb in the lamp before final as- 
sembly. Use a bulb of the same voltage as 
the motor. A small burr in a hand grinder 
will help cut out the scrollwork on the lamp 
bracket. You can, instead, simulate it when 
you paint the model. 

Make up the domes from dowels or cop- 
per tubing to which caps of brass sheet have 
been soldered. The rings encircling the 
domes can be bus bar or wire that’s soldered 
or glued in place. For a whistle, I used the 


— 
wig 


> 
jos | P= 


“TWO WASHERS 
REAR DOME 


\Guoere soien 


ont 1949 19 


MOTOR, curs 


Por eivor 


At left ubove is bottom view of assembled boiler 
and cab, Screw in front and solder at rear hold 


uncoupling pin of an HO automatic coupler. 
You can turn one, if you don’t have a lathe, 
by holding a file’ against a bit of brass ro- 
tated in a drill chuck. The bell may be 
bought or shaped from plastic or wood. To 
support the handrails, drill holes in the boiler 
and pass pins through. Solder the pins in- 
side the boiler. Make the rails of stiff wire. 
I fastened the completed boiler and cab 
assembly to the chassis by one screw below 
the front of the boiler and by soldering to 
the frame at two points beneath the cab 
with bits of brass sandwiched between, Two 
1/16” struts are soldered to boiler and apron. 
Strict scale requirements call for 40” 
spoke drivers, which should measure %”, and 
can be bought in that diameter for HO 
mounted on axles. However, I used slightly 
larger drivers to give the engine a greater 
scale speed for the gear set I had, One 
wheel of each pair is insulated. These go on 
the left side of the engine, Bend the spring 
wire to exert gentle pressure against the 
tires of the insulated wheels, but not so much 
that it will bind on the drivers. To insure 
good grounding of the uninsulated wheels, 
solder two pieces of wire to the frame on 
the right side of the engine. Bend these 
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it to frame. 
assembled 12-volt DC motor and the frame. 


pieces so as to contact the uninsulated tires. 

Before mounting the drivers, thread them 
with a 1-72 or 0-80 tap for the screws to 
hold the side rods, Cut and file the side and 
drive rods from 1/32” steel and drill them 
for the screws, These holes must be exactly 
the same distance apart as the axle centers. 
You can simplify the job by drilling the hole 
slightly farther apart and then bringing 
them to the correct distance by bending the 
rods, Correct spacing of the drive rods to 
bring them in line with the cylinder centers 
can be accomplished by using small beads or 
tiny washers cut from plastic tubing and by 
bending an offset. 

‘There are a couple of ways you can pre- 
vent the screws holding the drivers from 
backing out when the engine is run, In- 
completely thread the holes so the screws 
will bind, or spot a bit of solder on the end 
of the screws after they're in place. The 
simplified crosshead is a bit of tubing that 
slides on the guide with a rectangle of brass 
soldered to it. The drive rod is soldered to 
the shank of an escutcheon pin free to pivot 
in the crosshead. A following issue will 
cover building the tender and cars and paint- 
ing the train, END 


Carved Horned Toad 
Decorates Desk Box 


AN INTERESTING carving project, the en- 
gaging little monster pictured above deco- 
rates the box and also serves as the lid han- 
dle. Carve it of fir, poplar, or some other 
wood that doesn’t split easily. 

First lay out the figure and saw it to 
shape. For the present, never mind the 
spines; they are taken care of later. After 
carving the horns on the head, shape the 
legs and body. Then sand the carving and 
paint the entire piece a dull, grayish green. 
Ordinary water colors work well, penetrat- 


Padded Tool Tr: 


Aux your small gar- 
den implements are 
kept together for easy 
carrying in this tray, 
and the soft cushion 
protects your knees 
from bruises. I built 
the one shown here of 
Kw” and %” stock and 
decorated it with 
decals. 

Cut out the ends ™ 
and saw them to shape. Then cut the dadoes 
and rabbets as indicated in the drawing. 
After sawing the 4%” by 24” divider to size, 
lay out and drill two 2” holes. Cut out the 
ste between them to form the handle and 
sand off the sharp edges. Assemble with 
brads and waterproof glue. Sand and paint 
the tray. 

Install the cushion after the finish has 
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ing the wood to a shallow depth, Give the 
mouth a row of white teeth. 

When the figure is thoroughly dry, it's 
ready for the spiny armor. This is done with 
a V-sI carving chisel. Push the chisel 
point into the wood (see lower photo) and 
raise the chisel just enough to cause the tip 
of the spine to stick up. Don't raise it high 
enough to break the wood. Put spines all 
over the back, legs, and sides. You'll prob- 
ably find that paint penetrated under the 
spines—Elma Waltner, Hurley, 8, D. 


rotects Gardener’s Knees 


dried. Tack a 14” by 30” piece of imitation 
leather along the divider from the bot- 
tom. Fold down and tack the excess 3” at 
each end. Slip a 2” piece of foam rubber 
into the pocket formed by the tray bottom 
and leather. Pull the other edge of the 
leather under the tray and tack it. You can 
substitute cotton padding for the rubber.— 
Whitney K: Towers, Los Angeles, Calif. 
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Dimensions and constru 
drawing and 


m ure shown in the 
completed set in the photo. 


Materials used were a few square fect of leather, 
three pieces of plywood, and the hardware. 


Bag and Belt Set 


By Myles De Russy. Jr. 
XT time you want to present a gift, 
ave yourself several dollars with 
bag and belt set, It’s a handsome but simple 
project, The cost of the materials is small 
compared with the price of a similar com- 
mercially made set, I tured out this one 
with only hand tools in three evenings, 
Chances are you already have all the tools 
you'll need—a linoleum knife, hammer, side- 


cutting pliers, and a leather punch, If not, 
the punch is probably the only extra tool 
you'll need to buy. 

Shop carefully for the leather, I bought 
mine from a company that supplies shoe 
pairmen, A good bet is a shop that handles 
craftwork supplies, Such a store is more apt 
to sell you just the amount of leather you 
need rather than an entire hide, Select a 
good cowhide of medium weight, The back 
or side—not the belly—is best for a bag and 


Above is pattern for the bel 
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No length is given since that will depend on the wearer. 


Use a straightedge to guide the knife. Pencil 
the pattern on the rough side of the leather. 


Attach bottom, sides, bac 
plywood frame’ with’ brass’ upholstery tacks 


Hinges are held in place by small split rivets 
Lay out the hole locations and punch them out. 


Cut from 


belt s 
bending it at one corner. 
good for your purpose. 

Besides the hinges, here's the hardware 
you'll need: upholstery tacks with decorative 
heads, about 20” of brass chain, two cotter 
pins, eight small brass wood screws, and 
some %” brass split rivets, You can buy the 
hinges at a hardware store, or perhaps find 
an exceptional pair at a secondhand or an- 
ique shop. Be sure that they are brass to 
match the other hardware. Knock out the 
hinge pins. The cotter pins will take their 
place, acting as catches on the bag and belt. 

The drawings give you all the dimensions 
except the length of the belt. That'll depend 
on the wearer, Lay out the patterns on 
paper and then transfer them to the cow- 
hide. Use a pencil to trace the outline on 
the rough side of the leather. 


, Before buying, test the leather by 
If it cracks, it’s not 


Color the leather by applying shoe dye with a 
dauber. Completed set is waxed and polished 


Cowhide 


Make the belt first. When cutting along 
a straight line, use a ruler. Draw the knife 
slowly along the edge, With a sharp knife. 
you'll have no trouble cutting the skin, Posi- 
tion the two parts of a hinge on the ends of 
the belt and lay out the holes for rivets. At 
this point, dye the leather, I applied ord 
nary shoe dye with a dauber 

The decorative tacks on the belt are 
spaced about 1” apart and ” in from the 
edges. Push all the tacks through. Turn the 
belt over and snip off the ends with the side- 
cutting pliers. Cut the ends off close to the 
leather. Then turn them down with a ham- 
mer, To complete the belt, rivet the hinge 
in place and attach the chain and cotter pin. 

The three pieces of wood that form the 
frame can be cut from i” to #” plywood 
or hardwood. Screw them together and 
line the pieces with velvet or suede, Glue 
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Secure the ends of the shoulder strap to the 
sides of the bag with screws into wood frame 


Fasten the hinges with split rivets. The ends 
of the chain on bag and belt also are riveted, 


Jos too small for a full-size tractor are 
made to order for the Agricat © It'll get 
nto places that a big tractor can’t, but it 
still does a big job, One use is in filling 
trenches that a regular tractor would strad- 
dle, The Agricat rides in the trench and the 
bulldozer blade on the front spreads the fill 
The two 6” tracks contact 318 square inches 
of ground, Only 38” wide and 58” lon 
the midget stands 41” high and weighs 1,170 
Ib. A 60-hp, engine with two forward speeds 
and a reverse powers the tractor, Made by 
Earl H, Pence and Co., Inc., Berkeley, Calif., 
it's priced at $875. In the photo at right, 
the tractor is shown pulling a 12” plow that 
cuts a 10” furrow, The swinging drawbar 
is set so the tracks ride out of the furrow. A 
manual lift raises the plow so it can be 
backed into corners, 
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mall Tractor Turns In Man 


will hold the lining. Then you're ready to 
tack on the five pieces of leather. First, how 
ever, clamp the front and back piec 

place and mark the locations for the hi 
holes. Punch these holes before tacking on 
the leather. Tack on the sides and bottom, 
overlapping the edges with front and back, 

Cutting the shoulder strap is easy, Use 
two pieces of leather each about 2’ long. 
Suit yourself about the width, Dye them 
and attach a brass buckle to an end of one 
strap and punch holes in an end of the other 
strap to suit the buckle, Fasten the ends of 
the strap to the sides with brass wood screws, 
Use screws long enough to penetrate well 
into the wood but not so long that they'll go 
all the way through. 

Now you can dye the bag, But first be 
sure to thoroughly clean the leather, Buy a 
leather-cleaning solution at a supply house 
and follow the directions, These cleaners 
usually are applied with a cloth, After r 
moving the dirt and grease with the cleaner, 
you can apply the dye. I used shoe dye, but 
you can buy special dyes for leather if you 
like. The most common of these are aniline 
dyes in powder form that are dissolved in hot 
water, After mixing, test the dye on a scrap 
before applying it to the set. 

As I dyed the bag, I kept a rag handy to 
wipe off the tack heads and hinges, I rubbed 
1 coat of ordinary floor wax and used 
nty of elbow ive the leath 
high gloss, 
shine up the hardware, 


teel wool or brass polish will 
END 


Trolley Feeder Draws Birds Close to House 


Wuen this feeder is first installed, it 
should be left at some distance from the 
house until the birds are thoroughly familiar 
with it, Then, when they are coming regu- 
larly for their food, you can pull it closer to 
the house each day. Finally, the birds will 
be feeding right outside your window, Of 
course, the feeder must be pulled in from 
time to time to refill the seed compartments. 

Use %” material for weight so the feeder 


Pipe Tee Forms Camp Stove 


Liou and easy to carry, this little stove is 
ideal for short camping trips. It fits snugly 
into the trunk of your car or, on an over- 
night hike, it adds but little weight to a pack. 
An ordinary stovepipe tee is altered as shown 
in the drawing at right. The top is slit and 
flared so it'll take a large frying pan or a 
kettle, Holes are punched around the bot- 
tom to create a draft. These should be about 
6” from the bottom of the pipe. Pushing the 
bottom end into the ground makes the stove 
stable, You can adjust draft by blocking 
some of the holes with earth, When you 
stow the stove in the car trunk, use the inside 
of the pipe to store dry kindling.—Victor H. 
Lamoy, Upper Jay, N.Y. 


won't swing too much in a breeze, Shallow 
partitions are installed to prevent the seeds 
from piling up at one end, Suet is secured 
in a small can by a couple of wires run 
through at right angles, You can paint the 
feeder or just give it several coats of boiled 
linseed oil and let it weather. Note that both 
sides are open and the corners of the eaves 
and floor sidepieces rounde: 

light strap iron.—Hi Sibley, Nuevo, 
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Miniature 
Game Bird 
Whittled 
from Pine 


ME bird in flight isn’t as difficult a 
rving project as it may seem. Ac- 


tually, if done as suggested here, it’s quite 
easy. Painted in natural colors, it brings 
a nice touch of outdoors to your den 
or living room, It has a flat back for 


wall mounting but looks like a full-round 


gin by transferring the patterns to 
white-pine stock and roughing out the five 
body and two legs, with 
aw. Use % 4” for the 
wings and legs. Cut each piece with the 
grain running lengthwise. 
the body carving by making 
undercut back of the head and neck section. 
Then round out the body, paying particular 
attention to the shape of the head, neck, 
and bill, Muscles in the neck can be simu- 
lated by U-shaped grooves. Shallow cuts 
outline the tail feath 
For each wing, outline the rows of feath- 
ers on the blanks with a p Make a cut 
1/16” deep at the start of eachrow. Taper 
the feathers. upward from this point, keep- 
them the full thickness of the blank at 
or near the tips. Round off the tips of the 


ry 


out the pieces with a saw saves a lot 
ttling. Use %” stock for the body, 1" 
for the wings and legs. Note how grain runs. 


top bank of teathers and bring them to a 
graceful point. Outline all the feathers with 
shallow V-cuts. 

The feet have an X-shaped cross section. 
Be sure to leave enough wood at the top of 
the legs for a tenon. 

Cut the leg and wing mortise-and-tenon 
joints to a snug fit. After all parts have been 
sanded, glue them together. Use a little 
plastic ‘composition wood to smooth over 
any apparent joints, When this has set, 
sand the bird again and apply a coat of flat 
white paint. 

The finish coat may be either enamel or 
oils, If you're uncertain of the colors, you 
can probably locate a colored illustration of 
a mallard without too much trouble. Use a 
small yellow glass bead for the eye 

Attach a hanger on the back at the center 
of balance.—M. P. Casserly, St. Paul, Minn. 


Ir you've ever visited Williamsburg, Va., 
you may have noticed the gate shown in the 


above photo, It’s kept closed by a heavy 
ball on a chain. The chain is stapled to the 
fe and a strong post set near-by. 

For your own yard gate you may like the 


Wings vary slightly since you sce diflerent 
les. Plastic composition wood hides joints. 


SS mneane WN PMMA 
wou Center 


_ixa post ser 
TM GROUND. 


more elaborate staff in the drawing. You 
can make this yourself if you do blacksmith 
ing. Mount it on a low post with matching 
forged nails, A furnace damper-control ball 
can serve as the weight. Forge a hook from 
a 6” bolt and tum into the threaded hole. 


Steel Wool in Electric Drill Polishes Wood 


For a fine wood finish, especially in 
crevices and on end grain, I wrap fine steel 
wool around a dowel and chuck the dowel 
in my high-speed electric drill. 

Spread out wool about 2” wide and 4” 
long. Wrap this around a 3/16” or %” 


dowel about 7” long. Start up the drill and 
brush the wool-wrapped dowel lightly 
against scrap wood to make the wool stick. 
Then apply another layer. Keep a light 
touch while using it. Wear goggles or a 
mask—Roland Krebs, Webster Groves, Mo. 
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By Carolyn Plucknett 


and Grace Schoeni 


ECORATING aluminum is one hobby 
vou can be sure your wife will approve. 
With a little encourag 
join you in ade 


gement she may even 
ning those inexpensive metal 
mis sizes, finished aluminum 
ve-catching coasters, ashtray 
candy or nut dishes, centerpieces, and cake 
or sandwich plates. When you have all you 
want, re emember that etched aluminum trays 
‘inal gifts for almost any occasion. 
Acid etches aluminum by uniformly attack- 
ing any part of the surface that has not been 
protected by an acid-resistant coating, Pro- 
tected parts are thus left in relief. Of the 
major items of equipment, muriatic (hydro- 
chloric) acid, and an acid-resistant sub- 


ters, plates and trays. 


stance such as asphaltum paint or varnish 
can be purchased from your local drug and 
pai Aluminum circles from 2” to 
22” in diameter are available from handi- 
craft suppliers. Best thickness for the larger 
trays is 16 gauge; 18 gauge is adequate for 
medium and small disks, 

Remove the oily film on the aluminum 
with a seratchless 5 ¢ powder, and pol- 
ish the surface with No, 0000 steel wool 
moistened with mild soap. Follow any ap- 
parent grain in the metal in both cleaning 
and polishing strokes. 

A simple way to plan a pattern is to cut 
a paper circle the size of the disk. Fold 
the paper into equal parts; the fold lines 
mark the points at which scallops in the 
rim will be turned up. Make the rim deep 
enough to hold the acid. For coasters and up 
to 15” disks, a minimum of 10 scallops will 


t stores, 


Aprit 1949 201 


a 


Polish the aluminum with scouring powder 
and a pad of steel wool loaded with mild soap. 


> 


aper, tape it to the 
with’ carbon paper. 


Work out the design on 
aluminum, and trace it of 


= 
A bending jig, left, made from two dowel pegs 
a scrap of wood assures uniform scallops. 
{the tim and the see decorations with 
ant paint or varnish as at right, 


Mix a solution of water and muriatic acid in 
a glass vessel and pour it onto the aluminum. 


Remove the sephatam from the etched tray 


with cleaning solution, applied with a soft cloth. 
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be needed, whiie iarger trays require 16 
or more. Draw a circle on the pattern to al- 
low for the depth of the rim and plan the 
design within that circle. 

‘A geometric design is easy to make with 
a ruler and compass, and the center decora- 
tion can be a monogram, emblem, or a traced 
picture. After working out the pattern (sev- 
eral are drawn to scale on page 200), trans- 
fer it to the aluminum with grease carbon 
paper. 

Turn up the edges next to form the rim. 
This can be done with pliers if the jaws are 
well taped. A bending jig made from a 
scrap-wood base and two 2” pegs cut from 
#” or %” dowels will form smooth and uni- 
form curves. Drill two holes 1” deep to fit 
the dowels, placing them as close together 
as possible. Glue in the pegs and work sand- 
paper back and forth between them until the 
aluminum edge just fits snugly. With 1” of 
the pegs projecting, the jig will make uni- 
form bends in larger trays. For smaller 
sizes, insert thin pieces of wood between the 
pegs to act as bottom stops. Three widths 
of these will locate disk edges ”, 4” and %” 
down from the tops of the pegs. To make a 
smooth rim, bend each scallop about half- 
way up; then go around the circle again to 
complete the job, 

Paint the parts of the tray that are not to 
be etched with a thick coat of asphaltum, A 
small water-color brush is needed for deli- 
cate lines and a larger one for the large 
areas, If the asphaltum tends to run, thick- 
en it by exposure to air. Should it get too 
thick, thin it with turpen Let the coat- 
ing dry overnight. After it is dry, you can 
correct irregularities and draw in fine lines 
with a sharp point, 

To prepare the etching solution, carefully 
pour one part of muriatic acid into two parts 
of cold water in a glass container. Use cau- 
tion in handling the acid. Always add acid 
to water, not water to acid. Avoid inhaling 
the fumes, and work near an open window. 
Acid eats away metal, so don’t pour waste 
solution down the drain, 

Pour acid solution into the tray to a depth 
of about %”. If it boils too vigorously, care- 
fully add water; if it shows no signs of boil- 
ing within 15 minutes, add more acid. 

To test the depth of the etching, pour the 
solution back into the container, rinse the 
tray in cold water, and feel for a slight ridge. 
When the etching is deep enough, rinse and 
dry the tray. Remove the asphaltum with 
benzine and a soft cloth. END 


—- 


Tur body of this simple box was cut 
from a stock cylinder and decorated with 
lines scored at equal inte: A piece of 
W” stock, faceted and polished, forms the 
ob, Sand or file the bevels to 45 deg. 
The lid may be turned and rabbeted, or 
sawed round and the rabbet cut by routing 
the edge. To make i tools, 
saw two ” thick disks of different diame 
and cement them together. 


Roll of Stamps Stored 


Stamps in 
books or loose shee 
have an uncant 
of getting them 
lost in a desk drawer, 
or else the loos 
stick to the drawer 
bottom or a piece of 
paper. The plastic and 
dural dispenser shown 
here keeps a roll of 500 stamps in sight on 
your desk top and also serves as an oma- 
mental paperweight. All the dimensions are 
given in the drawing at the right. I cut the 
body from dural tubing, slotted it with a saw 
and cemented it to the base. However, the 
body could be cut from a plastic cylinder. 
The top is rabbeted to fit inside the body, or 
it may be made by cementing together two 
disks of different diameters. The decorative 
knob shown in the drawing is optional.— 
Joseph Manhattan, N.Y. 


pwder Box Combines Clear and Opaque Plastic 


You'll have to cement the body to the 
beveled base. But if both knob and lid are 
opaque, they may be 


sembled with one 
nob with matching 
eliminates an extra cement- 
ing job if you build up the lid from two 
disks, y secures disks and knob. 
heat-shape strips of 
plastic to form a bow in place of the knob.— 
M. J. Moch, Jamaica, N. Y. 


in Desk-Top Holder 


BS 
Sek \t0r 
‘ Ton 
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Garage Key Slips off Ring. It's 
always a nuisance if you must turn off the 
ignition and carry along all your keys when 
you unlock the garage door, This can be 
avoided if you have a quick, easy way to 

move the garage key from the ring, Here's 
one possible way. The fishing-tackle snap 
shown can be bought in most tackle shops. 


OUTSIDE STREAKS 
7 


Get Off All the Streaks. Did you 
ever wash a car window and find when 
you're through that it's still streaked? H. R. 
Schaaf, of Louisville, Ky., says he has found 
it’s best to use horizontal strokes of the 
cleaning cloth on one side of the glass and 


are any streaks, you know at once which 
side they are on. 


204 ronvias scree 


Sleeve Protects Ignition. If you 
have had trouble with the ignition shorting 
out during heavy rain, here's an idea that 
may help you. Cut an 8” section from an old 
ner tube, snap loose the distributor cap, 
slip the rubber sleeve over the high-tension 
wires, and replace the cap. Draw together 
and tie the sleeve at the topmost edge. 


Sereen Catehes the Bugs. For 
summer driving, a triangular piece of screen- 
ing fitted into the area in front of the vent 
pane will catch any insects that are drawn 
in with the air. You can solder a heavy 
wire around the screening or just slip on slit 
in the sketch. It’s only a 
moment's work to slip out the screen and 
close the ventilator. 


ight Off. Dpor-oper- 
ights can’t ordinarily be shut off 
nt to park with the door open. 
ry E. urter, of Rockville, Conn., sug- 
gests that this can be done with a’ strip 
pivoted on one switch screw, preferably the 
lower one, It takes only a moment then to 
pivot the strip over the switch button. 


ie 
bill when his wife asked for a convenient 
mirror for use in the car, Buying a large 
compact, he mounted it as shown inside the 
glove-compartment door, drilling holes and 
attaching it with screws. While not in use, 
the compact is kept closed, 


jest. On right tums, 
. Richmond, found his 
ng of its own accord. He 

aced the cause to contact between the 
throttle linkage and camshaft cover. Bend- 
ing the link cured the trouble, His explana- 
tion: On right turns the engine mounting 
flexible enough to let the camshaft cover 
bear against th 


Tt Wasn't a 


Strap Repairs Shock Absor! 
This is how E. V. Collins, of Bantam, Conn., 
repaired an old-type shock absorber when 
the web strap broke, Unable to buy a new 
one, he tried woven brake lining but it soon 
broke, Then he used woven copper brai 

made for ground straps on batterie: 

stalling it as shown in the sketch. It's given 
good service ever since. 
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There’s Magic 
in Chemistry 


Clear Solution Turns Blue. Dis- 
solve } gram sodium or potassium iodate in 
a little water and add more water to make 
225 ml. Set this solution aside. Then make 
a starch suspension by mixing 2 grams starch 
with 100 ml, water and bringing to a boil. 
After filtering, add this to a solution of .2 
gram sodium sulphite in 50 ml, water to 
which you've added 1 ml, dilute sulphuric 
acid (1 part concentrated acid to 50 parts 
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HEMISTRY is usually a serious business, 

but it can also be a means of entertain- 
ing your friends. With a few common chem- 
-als you can perform a number of apparent 
feats of magic. The ordinary magician must 
depend on sleight-of-hand to get his effects, 
but that’s not true with chemical magic. 
There are no tricks involved. You just take 
advantage of natural laws. Here are a few 
of the chemical feats you can perform, 


water). Add water to second solution until 
you have 225 ml. Allow to cool. 

Put some of the first solution in a beaker 
and add an equal amount of the second 
while stirring. Then stand aside, make a 
few passes with your hands (at the time 
you've determined by experiment before- 
hand), and the clear solution will instantly 
turn to ink. Iodine, set free, reacts with the 
starch, forming the blue coloration, 


Write in Color. Here's « case where 
you write on white paper with a finger 
moistened in water—and each line comes 
out a different color. 

Prepare a sheet of coarse-grained white 
paper beforehand. Into the top third rub a 
dry mixture of equal parts tannic acid and 
ferric ammonium sulphate. In the middle 


area repeat with a similar mixture of so 
dium salicylate and fe 
phate, 


ie ammonium. sul- 
at the lower third with sodium 
and ferric ammonium sulphate 


» Dark Solution © 


Grows Whiskers. If you write on 
aluminum foil with a glass rod dipped into 


a water-clear solution, white whiskers will 
sprout from the letters. 
Be sure the foil is free of grease. Do the 


writing with a saturated solution of mercu- 
ric chloride, In a few s ds, blot off any 
excess with a paper towel. The mercury 
amalgamates with the aluminum and the 
latter reacts with oxygen in the air, produc- 
ing the fuzz, This solution is very poison- 
ous, so wash your hands thoroughiy. 


jears. You can tum 


what seems to he root beer to a water-like 
liquid without opening the bottle 

Make the “beverage” by adding tincture 
of iodine to water. If the bottle has a cork, 
press a few crystals of photographic “hypo” 
(sodium thiosulphate) into a hole cut in the 
inside end. If it has a screw cap, attach the 
crystals with glue. 

To work your “magic,” merely shake the 
bottle a few times. As soon as the I 


solves, the liquid becomes colorless 


ypo dis 


an Hand Leaves Mark. In this 
puzzling trick, a clean hand is pressed on a 
sheet of white paper. When the hand is re- 
moved, a print remains on the paper. 

Get ‘ready by rubbing powdered tannic 


acid into coarse-grained paper. Just before 
performing, secretly moisten the palm of 
your hand on a cloth wet with ferric chlo- 
ride solution. When in contact, the two 
chemicals form a black compound, 
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What’s Your 


ks in my head was what a friend 
t I had’when he saw me_putting 
a canoe. ‘I'd salvaged a badly dam- 
aged canoe, and to re-cover it, I ran wire 
hooks through the edges of the canvas and 
led the other ends of the hooks to ceiling 
beams) ‘Then T wet the canvas ead plscol 
the canoe in it.. The rocks were for addi- 
tional weight to stretch the canvas tight. 
-F. G, Semple, Ottawa, Ont. 


I have nothing against water, if 
it stays in its place, but I don’t like rain 
blowing in on me while I’m trying to sleep. 
So I hooked up a weight and a piece of 
blotting paper that releases my window 


catch when it rains. A spring pulls the 
window closed. Water causes the blotter to 
tear and the weight pulls the catch down. 
=W. M. G. Fernando, Colombo, India. 
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We've got so many eats that I 
found myself working overtime opening the 
door for them to trot in and out, But not 
any more. With a few scrap boards about 
3’ long, I built a tunnel to fit over an 8” by 
10” hole that I sawed in the cellar door. 
The tunnel keeps rain and snow out, but the 
kitties can parade in and out any time.— 
Denver, Colo, 


Orville Gri 


Re placing one of our high-ceilinged 
light | bulbs used to be a big production— 
lugging a stepladder from the garage, set- 
ting it up, putting in the new bulb, and 
lugging the ladder back to the garage, But 
now I let my tank-type vacuum cleaner do 
the job. With the dusting attachment on 
the end of the metal extension tubes, the 
suction holds the bulb while it’s screwed in 
the socket—Mrs. Hal Geihm, Aurora, Ill. 


Wt doesn't 
works. Use gov- 


not be ocknowledged or returned. 


What to Do When 
Lippers Won't Zip 


PRESS a slide fastener is not always as 
Fann as sewing on a button, but it 
usually can be done. The job pays, too. You 
often can salvage an item that has been cast 
useless, 
are some cases, however, where 
just as well give up any thought of 
repair, rip out the old tape, and install a 
new fastener. For instance, you can’t do 
much with a plastic zipper or one that has 
lost any teeth, 

But beyond this, you have a big field of 
possible repair operations. If thread or 
other material has jammed the slide, you 


Slide must be removed for most repairs. To 
do this, begin by prying apart the jaws at the 
open end of slide, using a small screwdriver. 


Zipper trouble usually occurs in one of three forms. 


You can make a repair in each case. 


may be able to cut and pull it out. If not, 
pry the jaws of the slide apart until it 
can be moved. 

Prying the jaws apart means that they 
will be out of line, so you have to realign 
them. In fact, a deformed slide is the major 
cause of zipper disorders. Unless the jaws 
are strictly parallel, the slide may jam, come 
off one row of teeth, or fail to draw the teeth 
together into locking position—as seen above. 

In such cases, it’s advisable to remove 
the slide so that you can compress or pry 
apart the jaws to ce them parallel, as 
shown in the drawing on the next page. 
After the slide has been straightened, you 
face the job of locking the teeth together 
before replacing the slide. This can be done 
by hand, but it calls for lots of patience. 

Start at the bottom. holding just the ends 
of the rows between thumbs and forefingers. 
Roll the teeth together so they mesh much 
like gears, remembering that you can engage 
only one pair at a time. When you move 
up to a new grip, keep a tight hold on the 


Next cut loose the ends of the fastener tape 
with a razor blade. Cut only a few stitches, 
just enough to free the end of tape. 


Esti hose? y py) 


Pry off the zipper stops, These are w 
clamped to the tape rim. You can now remove 
the slide (center) and bend the jaws true. 
If the fastener is the separating type that opens 


Special tool was recently introduced by More- 


help Products, Lakewood, N. J.. to aid in zipper 
repair. As seen above, it pulls the two rows 
of teeth together. ‘The repaired slide can then 


last teeth closed, or you'll find yourself 
doing the whole chore anew. 

A special tool, shown in use above, will 
enable you to do this job in a jiffy. With 
it, you can lock the teeth just as you would 
with the slide itself. 


LOCKED TEETH RESIST CROSS PULL 
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ally 


ar-Tooth Meshing Is Secret of Zipper A 


at the bottom (above right), the slide is simply 
slid back on the row of teeth with the large 
bottom stop. On nonseparating zippers, teeth 
must be closed to get slide on from top end. 


JAWS MUST BE 
PARALLEL 


NARROW ENO 
LOCKING 

Toor 

be replaced (center), When you make any 
repairs to a zipper, the jaws of the slide must 
be exactly parallel, If they're not, pry them 
apart or pinch together as required. 


When all teeth are closed, push the slide 
on the two rows at the end where you've 
ripped the tape loose. Once the zipper is 
working properly, replace the original stops. 
If this proves too difficult, stitch in thread 
stops.—Arthur C. Miller, Manhattan, N. Y. 


Loox closely and you'll find that each 
tooth of a slide fastener has a dimple on 
one side, a hook on the other. It’s plain 
that one fits inside the other to close the 
magic seam that stands cross pull, yet 
unzips at a touch. 

But how? Take one row of teeth in 
your fingers and bend it into a flat loop, 
teeth out. See how the points of the 
teeth get farther apart at the curve? 
That's the secret. 

The slide is so shaped that it feeds the 
two rows of teeth into each other, holding 
opposite teeth as if the entire row were 
curved. This lets one hook and one 
socket engage at a time. 

Once engaged, they resist a strong 
crosswise pull. But unhook the first two 
teeth, bend the tape, and the teeth come 
loose one after another. 


Hand Tools 
Build 
Modern Table 


By Leopold Newman 
Author of “Woodworking Made Easy” 


NLIKE the old saw about a square peg 

in a round hole, this table was built by 

putting round holes in square panels—but 
without a saw, 

That's the most unusual feature of this 

double-decked coffee table-the four cir- 


cular pieces that make up the top and shelf. 

hey were made without use of a saw. Us- 
ing 5/32” plywood, I scored tangents to the 
circles and snapped off the pieces. 1 con- 


tinued scoring and snapping until I had a 
rough circle, Then 1 sanded it smooth and 
round, Of course if you have a coping saw, 
you can put it to good use 

The materials cost about $8. 
you'll need: four s 
plywood; three 1%” by 21” dows 
a few long 14” strips of the plywood; some 
narrow 14” stock for spacers; and some fin- 
ishing nails and glue. 

On two of the plywood squares, draw 


1. After scribing circles on cach of the four 
squares, draw tangents, Mark across the 

Of the tangents with a linoleum knife 
them on the other side. 


Modern coffee table built with hand tools and 
$8 worth of If 

pieces of 5/32” ply 

Lines were scored 


Here are the pal parts: fou 
paancls of birch plywood and three 1 2 
dowels for the legs. Strips of the smaller ply- 
wood pieces formed rims around top and shelf, 


2. Draw identical tangents on both s 
the pancls, With a straightedge 
score the lines three or four times ¢ 
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3. After snapping off the four large triangles, 
draw more tangents, score them. and break off 
the waste. Continue until you have a rough 
circle, Always score the 


nts on both sides. 


7. Nail and glue spacers to the large disk with 
holes in it and to one of the shelf disks. Fast 

other disks to spacers. Make certain that the 
cutouts in the shelf disks register. 


circles of 12%” radius. On the other two 


squares lay out circles of 12 5/32” radius. 
Then draw tangents to the circles. These 
tangents must be drawn in identical posi- 
tions on both sides of each square. Then 
with a steel rule as a guide, score the tan- 
gents on both sides. Make three or four 
cuts along each line. The triangles left by 
the scoring will break off easily. Continue 
scoring and breaking until you have a 
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4, With a block of wood and sandpaper, work 
around the rim of each plywood disk until yor 
have a circle 25” in diameter 


Two disks are 2 
and the other two are 24 5/16” in diameter 


8. To close space between the disks, nail 

e long strips of 5/32” plywood to spacers 
These strips must be cut so that the grain on 
the outer plies runs the short wa 


rough circle. Sand it smooth and round. 

Center the two small disks on one of the 
large disks. On the edge of a small disk lay 
out three marks spaced 120 deg. apart. On 
each mark center a 1%” bit, spotting it so 
that in the smaller disks, the bit will make 
a semicircular cutout. In the large disk, the 
bit will make a hole close to the edge. Bore 
a hole at each mark, taking pains not to 
tear the edges. 


|. Drill 


ily spaced 1%" holes, centering the 


bit on the edge of a small disk. 


9, Glue and nail 


or screw, the legs to the top 
and shelf. Use thr 


10” spacers ty position the 
k all naitheats, ill’ the 
table smooth, 


Next cut up the 14” stock into 11 pieces 
2” long and 14 pieces 6” long. Nail and 
glue eight 6” spacers to a large disk—the 
one with the holes. Space them cqually 
and with the ends flush with the edge. Also 
nail and glue six 6” spacers to one of the 
spacers are used as sup- 
ports for the centers and legs as shown in 
photo No, 6, Sandwich the spacers between 
the disks with glue and nails. 


sin kuge disk. Spacers: show 
here were built up of scrap to total exactly 1 
but 1%" stock could be used, 


fabric cover to 
as put on the tep and a picce of plate 


drapes 
glass used to protect the fabric. 


Cover the space between the disks with 
strips of the 5/32” plywood, These must 
be cut across the outer grain so they'll bend 
around the rims, Nail them to the sy 
and use glue around the edges of the disks. 
Nail and glue, or screw, the legs to the top 
Op 1 the top and shelf 
ut three pieces 10” long and 
used them as spacers until the legs were 
nailed in. place. END 


cers 
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Tailor Your Own Tools. A model- 
maker often has trouble finding tools fine 
enough for his needs, but existing tools can 
frequently be adapted to suit. In the draw- 
ing below are three examples 

At the left, clectrician’s cutters were filed 
down to serve as clippers. With them you 

n cut off pins practically flush with the 
work. 

At the center 
were filed to a tapering half round 
they surpass tweezers for handling 
work. At the right, one jaw of a pair 
and-nose bending pliers was filed al 


flat-nose machinist’s pliers 
In this 
form, 
fine 

of 


most to a point. With this tool, you can 
bend the many tiny eyes and hooks that 
add detail to models, File, don’t grind, 


Herbert Pfister, Bronx, N.Y 


the tools, 


Magnet Holds Light. Here’s 
ful trouble light for home shops. A 
horseshoe magnet keeps it in place. 

In addition to the magnet, you need a 
plastic night light intended for plugging 
into a wall outlet. Solder leads to the prongs 
on the light and wrap with insulating tape. 
Bolt or solder one end of a short strap of 
brass to the magnet and screw the other to 
the light. The strap ean be bent to position 
the light where you want it—Will Thomas, 
Kenmore, N.Y. 
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we 


MODIFIED 
‘SCREWDRIVER 


DRILL TRANSVERSE HOLE in 
‘TAP AND FILE DOVETAIL 


Tapping a Deep Hole. This idea 
came to me when I faced the problem of 
clearing damaged threads at the bottom of 
a 6” hole—and had no tap long enough to 
reach, A modified screwdriver blade, locked 
to the tap shank as shown, did the job. 
The same procedure can be used to tap 
new threads in soft metals if you don’t 
overload the flutes and remember to apply 
plenty of oil. 
_ Be sure the screwdriver point is not 
brittle—E. B. Bourassa, Nashua, N. H. 


Measures Taper Per Inch. 
Placed on your micrometer in a moment, 
this attachment provides an accurate meth- 
od of measuring taper per inch. It consists 
of two main parts—a clamp and an end- 
piece. The clamp fits over the outer jaw of 
the micrometer. After a measurement is 
taken in position “A”, the endpiece is 
swiveled to position “B,” the work advanced 
to touch it, and a second measurement 
taken, Since the distance advanced is ex- 
actly 1”, it follows that the difference in 
measurement is the taper per inch. 


Anchoring 
Loose Pin. When 
a drive-fit pin has be- 
come loose because it 
or the hole is worn or 
out of round. this 
method will enable 
you to reset it. The 
pin may not be as 
tight as a new one, 
but in most the procedure will s 
time and mater Ww a notch near the 
bottom of the pin and cut this end at an 
angle. When you put the pin in the hole 
and hammer it down, the bottom will wedge 
outward, increasing the effective diameter of 
the pin—O, Fluharty, Indianapolis, Ind. 


Bearing Sup- 
ports Shaft. 
When you must turn 
down a long splined 
shaft or one that has 
an existing keyway or 
slot, it’s next to im- 
possible to use a 
steady rest. The prob- 
lem can be solved by 
selecting a be: 
ing with an_ inside 
diameter equal to the shaft diameter, slip- 
ping it over the shaft, and adjusting the 
est jaws to the bearing, Square or 
gonal bar stock. can also be supported 
this way.—J. C. Martin, Kings Point, N. Y. 


LO v-RELT 
HELO WITH 
MACHINE 
SCREWS 


SECTION OF FLAT PULLEY 


‘TAPPED HOLE FOR SCREWS 


PLAIN HOLES: 
FOR CUTTING RIVETS 


Pulley Adapted for V-Bel 
the shop where I work we needed 

V-belt pulley to drive a big blower, but 
there was none at hand. Instead of trying 
to buy one, we took a large flat pulley and 
screwed around it two lengths cut from an 
old V-belt. These were placed with the 
widest surface down and spaced just far 
enough apart to fit the V-belt we intended 
to use, On an extra wide flat pulley it would 
be possible to make spaces for two or more 
V-belts.-George A. Kramer, Compton, Calif. 


Pliers Cut Rivets and Screws. 
To clip small rivets and screws without 
damaging the ends, drill holes through both 
parts of a pair of ordinary pliers, locating 
the holes near the pivot. The holes should 
be drilled, of course, while the pliers are 
part way open. The pliers I use for this 
purpose have three holes of different sizes, 
one being threaded for an 8-32 screw. After 
a screw is turned in clipped, the threads 
clean the end when it is removed.—J. H. 
Stevens, Elizabeth City, N.C. 
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Vacuum-Cleaner 
Motors Run 
Power Tool 


FPO} light jobs around the shop, a vacuum 
cleaner motor is hard to beat. Although 
these AC-DC  series-type me aren 
husky enough to drive standard lathes, saws 
ind similar power tools, they are practic 


for light grinding and buffing and for oper- 
ating a high-speed flexible-shaft. Then, too, 
they'll take such miscellaneous shop 
chores as driving a darkroom ventilating 
fan, supplying air for a gas torch or a smelt- 
ing furnace, or driving a sensitive drill or a 
watchmaker’s lathe. Not the least of their 
virtues is cheapness. They're often avail- 


over 
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Uich-sreep onitt | 2) 0 
iL 


‘GAS-AIR TORCH 


able in secondhand stores for a few dollars 
make sure the 
condition before buying it 


If possible motor is in 


runnit 1 short 
in the 


hardly worth repair 


or field coils will make it 
With old motors, the 
poor shape, but 
1 light skimming 
and by undercuttir mica 
if necessary. Don't forget in disa 
the motor that the fan nut often has a left 
hand thread. Replace the brushes if they're 
worn short, taking care to orient the curved 
brush surfaces properly 

A photo at the top of the 


notor used to drive 


commutator may be in 
this « 


cut in a lathe 


an_be corrected by 


ssembling 


facing page 


v small bench 


It's mounted on a 


inder and polisher 

f vase. Rubber pads were placed 
beneath the motor to align its shaft parallel 
with the base. Then it was tied down 


tightly by stranded steel wires running to 
pair of small tumbuckles underneath: 
Short lengths of hardwood dowel between 
the wire and base give clearance for tight- 
ening the tumbuckles. 

Because the shaft had both shake and end 
small ball-bearing arbor was devised. 
a short length of %” pipe bored out at 


pla 
It's 


Bench grinder and polisher driven by vacuum- 
cleaner motor. Mounted on rubber pads, motor 
ichored by stranded steel wires. 


is hooked up to blow heat 
away from the resistance coil. 


each end to take the bearings and held by 
two recessed plywood endpieces. The shaft, 
a piece of 5/16” drill rod, was threaded in 
a lathe for the clamping nuts, to help get a 
wheel that would run dead true. Rubber 
hose makes a good motor-to-arbor couplin 
A sheet-metal wheel guard is used during 
grinding. 

Another excellent application for these 
motors is powering a flexible-shaft tool. 
Here the high speed of a series motor is 
especially helpful. So is the extra power of 
a wum-cleaner motor, which has more 
beef than small commercially made flexible- 
shaft outfits, A bench mounting can be used, 
but a counterbalanced overhead support is 
handy and compact. When you want to use 
the tool, just reach up, pull down the hand- 
piece, and turn on the juice. 

Two pulleys, a bracket, a length of rope 
or furnace chain, and a counterweight are 
all you need for this mount. Another short 
piece of chain keeps the motor from turning 
as a result of reactive torque. The power 
cord to the motor is given enough slack to 


Flexible-shaft tool powered by vacuum-cleaner 
motor is shown being used in top photo. 
Riana Stig solu lor wirtoe: aid acts, / SSC 
chain also keeps motor from rotating. 
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permit vertical movement. A tool clip 
screwed to a joist holds the handpiece. 

Speed control of universal motors is im- 
portant. Such motors should never be con- 
nected across full line voltage except under 
load. Connected to full voltage without a 
load, the speed may build up until the 
armature windings loosen. The simplest, but 
perhaps least satisfactory, speed control is 
a lamp socket wired in series with the 
motor. Depending on the nature of the load, 
60-, 75-, or 100-watt bulbs are screwed into 
the socket. If the voltage is AC, a better 
control is a variable reactance. (PS, June 
"45, p. 190.) 

Probably the best speed control is a 


Magnet and Motor Regulate Pendulum Clock 


heavy-duty rheostat of about 100 ohms 
maximum resistance and 100-watt rating. 
‘A theostat made to control a sewing ma- 
chine will serve. It’s possible to use one of 
only 50-watt rating by mounting a small fan 
directly behind the rheostat. A small shaded- 
pole motor is mounted so that the blades 
blow the heat away. 

Whatever speed control you employ, 
you'll find that a normally off footswitch is 
ideal. In grinding and buffing the load is 
intermittent and if you cut down the volt- 
age so the motor won't run away when the 
load is off, you'll have inconveniently little 
power when the load is on. Here a foot- 
switch lets you use full line voltage. END 


<5 aS 


~- 


GO-C¥CLE A. 
"i SYNCHRONOUS Hf] 
fj Motor 
A tear 


Tue electrical device pictured above— 
installed on a spring-driven clock in an 
industrial plant—keeps the clock in perfect 
time but still allows it to run by itself if the 
power fails. When the power resumes, the 
device again automatically takes over the 
job of regulation. Of course, the clock must 
be kept wound; the electric power serves 
simply as a regulator. After a power failure, 
the only error in time will be the very 
slight one that may have developed while 
the clock was running by itself. 

For a fraction of a second every six sec- 
onds the double-pole magnet is activated 
just as the pendulum reaches it. If the pen- 
dulum is swinging too slowly, the magnet, 
activated shortly before the pendulum 
reaches it, tends to pull the swing into step. 
If the pendulum is swinging too fast, the 
magnetic impulse comes slightly later and 
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tends to hold back the pendulum’s next swing. 

In the left-hand photo may be seen the 
self-starting synchronous motor, It momen- 
tarily closes the normally open cam switch 
every six seconds. The switch contacts are 
connected to dry cells and thence to the 
magnet. Instead of each six seconds, the 
motor could be one that operated the switch 
every two seconds or a multiple of two. 

First the clock is regulated closely when 
running by itself so the magnet has as little 
as possible to do to keep it in time. In the 
event of a power failure, the clock may 
gain or lose time, depending on how accur- 
ately it was regulated. It’s highly improb- 
able that the timing device and the pendu- 
lum will be in synchronism when the power 
returns, but if the gain or loss is not over 
six seconds, they'll come together again.— 
A. W. McAuly, Pittsburgh, Pa. 


Drill Drives Spray Gun. Any stand- 
ard X” electric hand drill can be used to 
power a compact, self-contained compressor 
and spray gun announced by the F. R. Wil- 
liams Company, Chicago, Weighing only 
8 oz., the unit consists of an aluminum alloy 
casting fitted with bronze bearings. A steel 
strap clamp holds the paint container to the 
compressor, making it easy to remove the 
container for filling with paint. 


Jigsaw Overarm Is Removable. 
‘A new 24” jigsaw manufactured by Atlas 
Press Company, Kalamazoo, Mich., has an 
overarm that may be quickly unbolted to 
permit sawing large panels with saber 
blades. Another feature is a drive shaft that 
turns on ball bearings. The 14” by 14” iron 
table is supported by large trunnions spaced 
nearly 10” apart to provide firm support for 
heavy stock. Chucks that take all types of 
blades and sabers up to 5/16” wide and 
files up to K” give the tool a high measure 
of versatility. Maximum depth of cut is 2%”. 
Four-step cone pulleys afford speeds of 570, 
858, 1,220, and 1,658 strokes per minute 
with a 1,725-r.p.m. motor. 


One-Hand Clamp. The jaws of this 
clamp open sufficiently so it can be used on, 
material up to 1%” thick, An adjustable 
toggle handle enables you to put the clamp 
in position and lock it with one hand. The 
U-shaped jaws fit over angles, rolls, and 
other raised edges, and hold on either flat or 
irregular surfaces, Called the Quick-Action 
Clamp®, it’s made by Roesch Tool Products, 
Los Angeles, Price is about $2.75, 


Metal Punch. A [~~7— 
punch which is distrib- | 
uted by the Pioneer 
Broach Company, 
Los Angeles, cuts 
square holes in sheet 
metal by screw action. It can be used to cut 
irregular openings, as seen in the sketch. 
The punch applies a double-action shear on 
each side of the metal as the nut is turned 
up with a wrench, A round hole is first 
punched for the screw bolt. The tool is 
made in two sizes, %” and %” square. 
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One side of the room includes a built-in desk, Opposite corner is devoted to darkroom work. 
file cabinet, and bookshelves. For diffused The bench is built at a comfortable working 
light, frosted glass was placed in the window. height. There's shelf space for all equipment, 


Den and Darkroom 
Built in Basement 


By Arthur M. York wanted to move his photo operations out of 
the kitchen, and he needed a personal re- 

Y space in a dry basement, there’s no treat where he could work in peace. 

gon you can’t do exactly what this He solved both problems by building a 

man did. A photographer and writer, he combination den and darkroom in an unused 


A basement corner gave space for an 8" by 8’ Wallboard 
room. Holes were drilled in the cement floor off the room. were ui 
and the frame anchored with expansion screws. frame. Door was built of pine and wallboard, 
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corner of his basement, Surprisingly enough, 
considering today’s prices, he spent just a 
trifle less than $75 for materials. 

His 8” by 8’ room is not just a hole-in-the- 
wall either, It includes a built-in desk, book 
shelves, photo workbench, recessed lighting, 
and ample room for a file cabinet and chairs. 

Although running water and sink are not 
provided inside the room, this offers no par- 
ticular hardship. The laundry tubs are lo- 
cated just outside the door, Photos are 
washed there, 

The room was framed with two-by-threes, 
the studs being spaced 16” apart. This lum- 
ber, incidentally, accounted for the largest 
single item in the cost—about $21. 

After the frame was up, the electric wir- 
ing was taken care of, About 30’ of armored 
cable was required for this, provision being 
made for three ceiling lights and two con- 
venience outlets. 

With the wiring complete, the walls and 
ceiling were sheathed with 5/ fiber wall- 
board, Joints were sealed with ordin: 
gummed paper tape, A 3” kickboard was 
placed around the base and all wall and 
ceiling corners finished off with %” quarter- 
round, 

Rather than buy expensive lighting fix- 
tures, the builder decided to install recessed 
lighting—over the desk, workbench, and easy 
chair, Low-cost porcelain sockets were in- 
stalled between the ceiling beams at these 
locations, and square openings cut in the 
ceiling sheathing just underneath. A metal- 
lic hot-pan mat from the dime store was 
placed above each light to serve as a reflec- 
tor. Bulbs can be replaced by sliding back 


Hanging shelves on two sides of the room save 
floor space. These were nailed to the overhead 
beams before ceiling sheathing was installed. 


CELLAR WALL 


(Room 8x8") 


GEULAR wae 


x 


Careful planning made good use of the limited 
space. A cellar window was included within 
the room to give ventilation and some natural 
illumination, “The concrete floor was painted, 


Viring was done before putting up wallboard. 
Inset shows one of three concealed lights in 
the ceiling. Frosted glass rests over opening. 
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A removable cover blacks out the window 


while photo work isin progress. It consists of a 
wood frame covered with a piece of wallboard. 


The desk is simple but sturdy, Two horizontal 
Vb ailed to the wail studs, The pine 
ith wallboard and painted. 


the frosted glass that covers the enclosures. 

Side members for the bookcase and 
shelves were nailed to the ceiling beams be- 
fore the sheathing was installed. Simple butt 
joints were used for the shelves. Pine 10” 
wide was the stock here. 

Although the 30” by 54” desk is extremely 
simple, it’s sturdy and does everything a desk 
should. Two horizontal two-by-threes were 
nailed securely to the wall studs, Two legs, 
made of the same material, support the hori- 
zontals about two-thirds of the way out from 
the wall, Small angle brackets between the 
legs and horizontal members give the desk 
rigidity, The top consists of pine boards, 
covered with a sheet of wallboard. 

A photo workbench was built in the same 
way, except that additional horizontal mem- 
bers were located midway on the legs to 
brace them and support a shelf, Here, how- 
ever, the fiberboard top surface was omitted, 
Instead, the pine working surface was sim- 
ply given two coats of a red rubber-base 
paint. Spilled photo chemicals wipe off with- 
out leaving a stain, 

The same paint was applied directly to 
the existing concrete floor and to the top 
of the desk. On the floor, the result is a 
smooth surface that wears well and that 
cost only a fraction as much as an asphalt-tile 
or linoleum covering, 

The walls and ceiling were given a coat 
of a peach tint water-base paint, the shelves 
were enameled white, and the table and 
bench legs, window frame, and footboard 
were stained with mahogany varnish, 

A door was built of pine boards, held 
together by three crosspieces, and then cov- 
ered with a sheet of wallboard, END 


Movie Reels Carried in Case Made of Stovepipe 


Hene’s a handy carrying case for your 
movie reels, Made from 6” self-locking 
stovepipe, it stands 17%” high and accom- 
modates 24 ordinary 200’ reels. 

After compressing the pipe until it just 
suited the 5%” diameter of the reels, I cut 
it lengthwise into halves, Then I hinged the 
parts together, drilling the metal and using 
rivets to attach the hinges. On the other 
joint, I installed two suitcase catches, locat- 
ing these to take care of the overlap. 

Inside each end of one half I screwed a 
5K” disk of %” plywood. A chain pushed 
through a piece of hose is fastened to one 
end as a handle.—Norman Maire, Beaver, Pa. 
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How to Revive Faded Photographs 


RINTS or negatives that have faded can 

be easily restored by bleaching and re- 
developing. Fading results from the reac- 
tion of the silver image with hydrogen sul- 
phide in the air or sulphur compounds in 
the emulsion. 

First immerse the print in a formalin 
hardening bath for three minutes. Make 
this by adding % oz. of 37 percent formalde- 
hyde and 78 grains of sodium carbonate to 
a quart of water, 

After rinsing the print for five minutes, 
put it into a bleach made of two stock solu- 
tions, The first consists of 37 grains of 
potassium permanganate in 16 oz. of water. 


Bleach the print after first hardening emul 


sion in a formalin bath. 


Leave the print in the 
bleaching solution until 


ge has almost dis- 


The second is made by adding % fl, oz. con- 
centrated sulphuric acid and 1% oz. table 
salt to 16 oz. of cold water. 

For negatives mix equal parts of the solu- 
tions. Do likewise for prints, but dilute with 
2 parts water. Immerse print until the 
image has almost disappeared. 

Remove the brown stain by immersing 
the print in a 1 percent solution of sodium 
bisulphite. Then rinse thoroughly and re- 
develop in any nonstaining developer. 

Do this under strong light. Then wash for 
10 minutes and dry. No hypo is necessary. 

If a negative or print is irreplaceable, it 
may be best to make a copy negative first. 


appeared (center). Then remove brown stain 
by immersing in sodium bisulphite solution, 
rinse well, and redevelop under strong light. 
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magnets and an old ferrotype plate will give 
you a smooth-working method of holding 


an easel of enlarging paper in place under an 
enlarger, Cut an iron ferrotype tin, or any 
other ferrous sheet metal, a bit smaller than 
the baseboard and tack it to the latter 


ade of dural, the 
photographie li elow weighs very 
little and collapses to a compact length. 
When fitted with a 4-20 thread adapter, it 
also serves an emergency camera support 
at low levels, 

A product of the American Photographic 
Instrument Co., New York, it's made in four 
sizes—18”, 20’, 24”, and 26” collapsed 
length. The 18” model extends to 7’, weighs 
25 oz,, and sells for about $12, Dimensions 
and prices of the others are in proportion. 


New 


il 


through predrilled holes, Wax and polish 
the metal and the faces of the magnets that 
will contact it, 

An all-steel paper holder works best, If 
the holder is nonferrous material, fasten 
strips of steel along the edges, Several small 
magnets can also be used to hold large sheets 
directly on the steel base. 


Film Backing Darkens Room. 
You can make your darkroom light tight by 
covering small cracks or spaces around doors 
and windows with strips of roll-film backing 
paper. Cellulose tape or thumb tacks can 
be used to keep the strips in place over the 
cracks,—Sol Tepfer, Brooklyn, N.Y. 


Fan Agitates Tank. Here's how I 
agitate the solution in my roll-film develop- 
ing tank, The tank rests on a hinged 
form. A string attached to one end of the 
platform runs through a pulley to an oscillat- 
ing fan, which is fastened securely to its 
support.—John Brush, Gorham, Maine, 
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It Wasn't a Snap Amateurs 
may simply raise a camera and shoot, but 
that’s not how professionals work, For the 
photo at right (see page 110), PS Photog. 
rapher W. W. Morris spent eight and a half 
hours assembling props, setting them up, 
and arranging the lighting before he clicked 
the shutter, Above is a picture of the pic 
ture-taker taking the picture 

To give cross lighting, three No. 3 Wabash 
photoflash bulbs were placed in focusing 
reflectors atop the ladder at the far left. 
AGE, No, 5 was located on the floor ahead 
of the camera and two G.E. 22s on the lad- 
der at right, All lights were tied into a boost- 


Slides Stored in Cigar Box. 
From a cigar box 2%” or more in depth, you 
can make an excellent file for 2” by 2” slides, 
It will hold 65 to 70. 

Make two holders from a strip of %” by 


er box. From this a 45’ lead ran to the pho- 
tographer, The shot was made with open 
flash at £/22. Simultaneously, another pho- 
tographer snapped the photographer. 


2k” hardwood, cutting each long enough to 
suit the box. Set the table saw for a 4” cut 
and make the cuts %” apart, Sand the slots. 
Wedge a dividing strip 1” high between the 
holders.—Ralph S. Wilkes, Keuka Park, N.Y. 
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Fifty b 


irs, from carton to cabinet, was the building time for th 


set. 


TI Assembled My Own 
TV Set from a Kit 


You don’t have to be an expert to wire 


n kit, but kno 


up a tele 


about radio is a big help. 


By Robert Gorman 
PS photos by Hubert Luckett 
IKE everybody, I had been hearing about 
TV kits. I've spoken to people who have 
built them and asked lots of questions, Add- 
ing up the answers, it seemed to me that 
one man’s experience cancelled out an- 
other's. “Anyone can wire up a kit,” said 
some, Others cautioned, “Don't try it unless 
you know some electrons by their first 
name.” 

“How are the instructions?” I asked. 
“They're a cinch,” I was told, “if you're a 
graduate engineer with radar experience.” 
But the other side also had its say: “The 
diagrams are clear, You can understand 
them even if you don’t know the difference 
between a I-meg. pot and a drip pan for 
grid leaks.” 

The only sure fact I had to go on was that 
in every case that came to my attention the 
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kit builder was either an expert radioman, or 
he had an expert standing at his elbow. 

I'm no expert, I've built a couple of 
simple receivers and phono amplifiers. 1 
know how to read diagrams, and because I 
can count from one to eight I can distinguish 
the prong connections on xt tube socket, 

I assembled a TV kit. It works fine, 

When I decided to try TV kit building, 
my first problem was to select the kit, Con- 
ceivably I could have made a study of the 
ferent types on the market, but a com- 
parison of their fine points would have put 
a strain on my technical knowledge, I had 
heard good reports on the RCA 630 TS 
receiver—a 30-tube job—so arbitrarily I fixed 
on one of the kits embodying this circuit, 
There are several such kits, so I had to be 
arbitrary again. I picked the one that was 
then the lowest in price and had the most 
parts mounted. It's the RCA-type kit 
marketed by Lafayette-Concord Radio, a 
large mail-order supplier. Complete with 
all tubes including a 10” picture tube, it 
sold for $195.50. A cabinet to house it is 
also available for $42.50. 


1, Here's the kit unpacked from its cartons, 
There are a lot of loose parts despite the fact 
that all the major ones are mounted 


As I tumbled the parts and packages you 
see in photo 1 out of the shipping cartons 
I couldn't help feeling how nice it would 
be to forget the whole thing. That feeling 
didn’t diminish when I unpacked the eight 
or.ten envelopes and got a look at the hun- 
dreds of resistors, capacitors, and coils, plus 
miscellaneous wires, knobs, hardware, and 
many mysterious parts, There's no organiza- 


3. Organizing the items is a chore. I marked 
the value of each one on the diagram and taped 
the parts down in order on separate sheets. 


thassis layouts in the service manual give 
much useful information, including the function 
and location of each of the 30 tubes. 


t the left 


2. Emptying the envelopes shown 
are 108 


reveals this bewildering array. Thei 
resistors, 77 capacitors, and 11 coils, 


tion of the components—they’re all there, but 
separating the pieces and relating them to 
the circuit is the builder's job. 

‘The instructions that are provided also 
give a minimum of orientation, You get an 
RCA service manual and a couple of 
mimeographed sheets of parts lists, color- 
code information, and instructions for con- 
necting the prewired tuner section, Most 


ry, but I 
thought it was safer. In th 
be marked for return to t 


6, As an aid in wiring, I marked the parts on 


the underside of the chassis as well. 


Tt was 
helpful in locating terminals quickly. 


7. Speakers are fragile. This one has four 
leads which can be soldered in at the very end. 
I removed it for sifety during the main job. 


et 


by two wing bo 
to complete inte 


important, there are six full-size pictorial 
diagrams ‘showing the mounted parts in 
black and the wiring overprinted in red. 
Each of these sheets has a differerit set of 
connections, broken down for wiring con- 
venience. Because of their size and the red 
overprinting, they are easy to read and fol- 
low. The RCA book has a good deal of 


11. As a precaution against burning out the 
high-voltage transformer should one tube go 
bad, I wired in a No, 47 pilot light as a fuse. 
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8. Do not remove is what it says, b 
not complete the wiring in this crowded corner 
without first unbolting the tuner, 


condenser, and four wires 
back of the yoke, Details 
are furnished in a corner of the diagram, 


additional information. I found a couple 
of minor changes from the RCA diagram; 
there are ‘also one or two errors that had 
been corrected in pencil on the she 

By way of getting started, my first step 
was to arrange the small components accord- 
ing to wiring sheets. The experienced man 
may scoff at my system, but I found it help- 
ful. I went through each diagram and the 
parts lists, marking the value of each part 
next to the code number printed in red. At 
the same time I picked out that part and 
taped it to a sheet of plain paper, marking 
the code number alongside it (photo 3). 
By first separating the resistors into piles 
according to the first band of color, I was 
able to pick out the proper one fairly quick- 
or example, if I was looking for a 
n resistor, I had only to glance 
through the pile containing those with blue 


bands, meanwhile looking for a gray second 
band, and so on, With the parts taped to 
sheets, I didn’t have to hunt for a single 


piece while doing the actual wiring, 


13. Corona— 
halo that occurs 
ized by 
used rectifier 


12. The h-voltage recti- 
fier is placed on an insulated 
platform inside a shielded 
artment. Remove the 


com) 
platform to wire the socket. 


To minimize the risk of breakage in 
handling the cumbersome chassis, I  re- 
moved all the tubes. A band of transparent 
tape over the number on the glass insured 
jainst it rubbing off in handling. The front 
end or tuner section, which comes com- 
pletely wired and aligned, uses three 6J6 
miniatures, It’s essential that each tube be 
restored to its original socket. Photos 4 and 
5 show how I marked each tube and socket 
with precise identification. 

With these preliminary details attended 
to, I just had to buckle down to the serious 
business of wiring the chassis and soldering 
in a couple of hundred loose pieces. On 
this subject, too, I had heard all sorts of con 
flicting reports. The best time estimate I 
got was eight hours, but most of the people 
who quoted this figure had it at second 
hand. Reliably and at first hand I got ap- 
proximately this time from two people— 
both experts who had wired a number of 
kits. One of them had a helper read off the 
diagrams while he worked 

However fast others may be, I have to 
report that my wiring time exceeded four 
times the estimated eight hours. I'll tip my 
hat twice to anyone who builds his first kit, 
alone, between sunup and sunup. There 
are about 400 pigtail leads to solder on the 
loose components alone, and another couple 
of hundred on the wiring and ground con- 
nections. Going strictly by the book, I tried 
clinching every lead before soldering it 
That makes a big difference in time—the fast 
radiomen I spoke to didn’t clinch the wires; 
they merely pasted them to the lugs with 
solder, 

Incidentally, most of the lugs to which 
connections are made in the early sheets 
get additional leads in the later ones. On 
tube sockets it is therefore advisable to make 


-socket prongs. 
twist and they drop out. 


14. After mounting the 
parts and soldering in the 
corona ring, I dabbed the 
terminals with cellulose ce 
ment for extra insulation, 


kind of electron 
at high voltages— 
removing the un- 

One 


the initial connections to the lower of the 
two holes, saving the top one in case an- 
other wire has to be brought to it. It’s also 
important to keep leads as short as possible 
in any high-frequency radio work, I aimed 
at this but didn’t succeed too well, as you 
can see in the close-up photos of my chass 
While we're on the subject of soldering, re- 
member that rosin flux is conductive at high 
frequencies. If you decide to build a TV 
kit, use as little rosin as you can get away 
with and wash off any excess with alcohol, 
Rosin-core solder is okay; it eases the work 


15. Wiring took a long time and was a tedious 
job. Professionals will scoff at these long leads. 
They should have been kept shorter. 
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B-plus, and from both AC leads to ground. 


16. for shorts is an important pre 


Test from B-plus to ground, AC to 


f the tube is 
her controls at 


18. The ion trap on the neck 
adjusted for brightness, Six 
the back are also set to get the best picture, 


and doesn’t contain enough paste to do 
much harm, No shielded wire is needed in 
the hookup. I started with a full-size 100- 
watt soldering iron, Along about the middle, 
as the chassis started to crowd up, I 
switched to a pencil-size iron and used it 
almost exclusively in the tight comers. 

The deflection yoke through which the 
neck of the picture tube passes has to be 
removed from the top of the chassis. Two 
wing bolts are all that hold it. The back, 
which is a cardboard cover, slips off so that 
two resistors, a condenser, and four wires 
y be soldered in. 

Discussing the construction of this kit 
with some men who know it well, I picked 
up a couple of tips that may be worth pass- 
ing along. Servicemen have encountered 
some trouble with sets and kits of this type 
because the 6BG6-G horizontal-sweep out- 
put tube sometimes becomes defective and 
starts to draw excessive current. Since the 
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17. Danger! 9,000 vols of it! The anode cap 
is the hot spot ‘on top of the chassis. It holds 
a charge long after the power is turned off 


uecess! A lot of work and worry went 
mbling this kit, but that clear, sharp 
test pattern made it all seem worth while. 


plate of the tube is in series with one 
winding of the high-voltage transformer, 
the extra current also flows through the 
transformer. In most cases this results in 
burnt-out transformer—and an expensive re- 
pair job. To reduce this hazard, I inserted 
a No. 47 pilot light in series with the trans- 
former lead to act as a fuse. Photo 11 shows 
how I attached the bracket beneath the 
chassis. The lead from terminal 1 on the 
transformer to pin 6 (a dummy pin) on the 
6K6-GT horizontal sweep oscillator is 
opened and the lamp wired in. Excess 
current burns out the bulb. 

Another useful trick—although less gen- 
erally known and applied—concerns the 
mounting of the 1B3/8016 high-voltage rec- 
tifier. This tube puts out better than 9,000 
volts, As a result, the socket connections 
around the base are subject to a high-volt- 
age discharge known as “corona.” One 
method of minimizing corona is to remove 


isn’t my set. I wish it wer 
it works better than mine but because I'd 


be proud of the wiring, It was assembled by 


the extra lugs from the bottom of the tube 
socket. Only three of them are needed, so 
the others can be twisted slightly and 
pushed out through the top of the socket 
(photo 13). The necessary parts and wires 
are then soldered in, and the corona ring is 
sweated into the two anchor points on the 
mounting plate. Excess solder and rosin is 
scraped out and the anchor lugs are coated 
with cellulose cement. 

When I finally finished the wiring I had 
to agree with the most enthusiastic kit 
builders. It’s not hard. It was, for me, a long 
and tiring job, but it’s certainly possible for 
a semiskilled experimenter to get it done. 

After checking the wiring carefully, I 
made a couple of safety tests before plug- 
ging in the set. To check for shorts you need 
an ohmmeter (photo 16) or a continuity 
tester. The main points to test are B-plus 
shorts (touching one meter prod to the 
chassis and the other to two or three elec- 

, trolytic-capacitor terminals), shorts from AC 
to ground, and from AC to B-plus. If you 
get no reading at these points, it is reason- 
ably safe to plug in the set. It may not work, 
but the chances are that no serious trouble 
will result. 

Handling the picture tube calls for spe- 


Melvin Pollack, Lafayette’s chief service engi- 
neer. Note short, neatly dressed leads and con 
pact arrangement of small parts. 


cial precautions. Hold it only by the large 
bulb, never by the neck, and don’t try to 
move the set while the tube is in. When 
using the tube out of a cabinet, prop a 
medium-size book under the face end to 
support the weight (in a cabi is held 
by cushioned brackets). When the set is 
turned right side up and all the shields a 
in place, the main danger spot is the second 
anode cap (photo 17). There's over 9,000 
volts there, so keep clear of it if you value 
your health. Make sure the power is off when 
handling the cap—but even that isn’t enough. 
The high-voltage capacitors store a charge 
and can give you a jolt long after the 
switch is turned off. After removing the cap 
from the tube, hold it a half inch from some 
piece of grounded metal to draw a spark if 
any energy remains. Bring it closer until it 
touches the metal. Make sure that the cap 
is either in the tube or clear of any possible 
ground when the power is on. 

The ion trap, being adjusted in photo 18, 
and the six controls along the rear edge of 
the chassis must be set for the best image. 
Once they are tuned for your antenna and 
location, nothing has to be done to them. All 
further tuning is done by the seven control: 
in front. 
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Keeping the 

Home Shipshape 
ry NG 
VEZ 


o handle, place it in a 
will be much easier to 


If » pai 


child’s sand bucket. 


fit a hook to 
ing it. 


1 can 
handle of the pail for | 


ofa 
pole with a large tin can, Screw the house to 
the bottom of the can, slip the can on the top 
of the pole, and nail’it in place. 


that are nicely covered wi 


An old 5-gal. oil can is quickly converted to 
a no-stooy h pan for the garden. Gut one 
end off diagonally-with tin snips and fasten a 
handle to the other end with bolts. 
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Save wood shavings and scraps from your 
workshop in paper bags, Tie the necks tightly. 

ben, 10 bald a. Bre a a sto replace, 
just use one of these bags as kindling. 


When the material between the holes of a 
holders for plastic button gives way, you can repair it by 
n’s garments with suspender tops, such piercing two new holes 
ay sun suits, suspender skirts, 


with a heated needle, 
overalls, | This is handy when you can't replace a color, 


‘Two 3” by 3” file cards, hinged with cellulose | House plants that don’t get much sunlight 
tape, form a neat folder for recipes clipped | can be helped by turning a stnlamp on them 
from magazines and newspapers. Paste the | for a little while each day, Don't place the 

[ithem together. | lamp too close to them or leave it un" tov long. 


recipe to the cards and fol 


‘The partially rounded tops of most refrigera- plywood sheet, held by suction cups and fenced 
tors make them unsatisfactory for storage. A with dowels. gives you a handy flat surface. 
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peed, accuracy, and an 


infinite variety of shapes 


make power tools your 


best bet for molding. 


Machines Shape 
Moldings Quickly 


By Edwin M. Love 


HERE’ lot of satisfaction in making 
moldings by hand, and such trim lends 
an authentic touch to the reproduction of 
period furniture. But granting this, don’t 
overlook the advantage of machine work. 
A spindle shaper takes the place of experi- 
ence. If you can push and pull, you can 
make a thousand varieties of molding with 
this tool, ornamenting straight edges, en- 
riching circular table tops, and profiling all 
manner of scroll-sawed curves. Not only can 
all this be done at a gallop, but the precision 
of the finished job is incredible to those who 
aren't familiar with the shaper. 
Though the shaper is specially adapted 
for molding, other power tools will also do 
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the job. The drill press, for example, is 
just as effective if not quite as fast, You can 
also slip a special head on your circular saw 
to mold straight or convex edges, and you 
can shape modern stepped edges with a 
jointer. Add a little ingenuity to almost any 
power tool and you can do at least part of 
the work. 

A shaper equipped with cutters similar 
to those illustrated in Fig. 1 gives a choice 
of several sizes of beads, flutes, quarter- 
rounds, and coves. These can be cut singly 
or in combinations, as pictured in Fig, 2. 
If you have had experience in jointing and 
rabbeting on a shaper, you'll have no trouble 
with moldings, since the adjustments of 
table and fence are essentially the same. 

The molding being made in Fig. 3 has a 


SS. = 
Hy 
pes 


1. Wing cutters come in many shapes and sizes, 
Blades arc inserted in molding heads, bottom, 


portion of the edge left unshaped. 
This straight part guides against the fence, 
which is set with both sections in alignment, 
Mount the selected cutter on the spindle 
using collars beneath it if necessary to 
it to the correct height. 

Whenever possible, orient the work and 
the cutters so that the face bears on the 
table as in the left-hand sketch of Fig. 4. 
This puts most of the cutter out of the way 
of your fingers and assures a uniform depth 
even if there is some variation in the thick- 
ness of the wood. If the shaper isn’t re- 
versible, you may sometimes have to cut on 
the upper face of the piece. Use a small 
collar that won't project beyond the cutting 
parts of the blade and, especially on narrow 
use hold-downs and other safety de- 


Make test cuts on scrap before running 
the mold, Hold the work firmly against 
fence and table and feed it smoothly past 
the cutter. Some combinations of cuts re- 
quire the face of the piece to slide against 
the fence while the edge rests on the table, 
as in the right-hand drawing, Fig. 4. 
Moldings made by combinations of cuts 


5 SP 
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REEDING AND FLUTING 
COMBINATIONS 


2. Beads, flutes, quarter and half rounds can 
be cut singly or in combinations like these. 


3. Keep the cutters below the work for greater 
safety. The uncut edge bears on the fence. 


need separate setups for each stage, which 
is treated as a new molding. Change the 
cutter if necessary and reset the fence and 
hold-downs. Where a molding is made on 
one face and duplicated on the other, tun 
the board over and use the same setting be- 
fore changing it. 

Molding an entire edge is similar to joint- 
ing. The fence on the outfeed side has to 
be set forward enough to support the edge 
as it comes past the cutters. To find the set- 
ting, start the cut and move the fence sec- 
tion into contact with the molded part as 
in Fig. 

Applied moldings that are attached 
around the edges of cabinet tops, panels, 
and similar units can be narrow strips. They 
are most easily made by shaping the edges 
of boards and ripping them off afterward. 
This procedure, however, may be too ex- 
pensive for valuable woods. To conserve 
costly stock, and also as a means of sa 
waste rippings, it pays to make a jig of the 
type shown in Fig. 6. The jig is a wooden 
bar (inset) hollowed to give cutter clear- 
ance. A couple of scroll-sawed wooden 
springs are fastened to the underside. The 
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FACE ON TABLE FACE ON FENCE 


4. Slide the face on the table whenever possi- 
ble, against fence only for special cuts, above. 


5. In shaping an entire edge, set the outfeed 
fence forward to support the molded portion. 


Hagowood 
‘SPaINe. 


A molding jig enables you to salvage waste 
ippings or shape thin strips of costly wood. 


7. Circular stock is easily shaped with a V- 
of pivot jig. Reset the jig for each setback. 
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bar is clamped to the fence where it will 
bear firmly on the top of the strip. If the 
fence is offset for a full molding, place a 
shim between the jig and the infeed section 
when clamping the bar. A kerfed wooden 
spring clamped to the table holds the strip 
against the fence. Push the work in at one 
end and pull it out at the other. You can 
use the same jig to groove or rabbet strips 
before molding them. 

Circles are as easy to shape as straight 
edges if a pivot or a V-jig (Fig. 7) is used, 
It's necessary to reset the jig when making 
stepped-back moldings or those requiring 
two or three passes. When molding the 
full edge all around a disk with a V-jig, 
mark the starting point so you can stop 
feeding the work exactly at the end of one 
revolution. 

A tilt table for mitering and molding 
beveled edges is illustrated in Fig. 8 and a 
simplified version is detailed in Fig. 9. With 
both of these, the fence sections can be 
clamped at the proper angle for any mold- 
ing. Attach the table with the regular 
frame studs or with a C-clamp, 

Figure 10 shows a molding being made 
on a drill press. The process is identical 
with shaper practice except that the spindle 
is above the work, An auxiliary table is a 
convenience. For a fence, clamp a strip of 
wood in place. The usual cutters for drill- 
press shaping are small three-winged ones 
with 5/16” holes, similar to the larger types. 
Built-up heads into which blades can be 
inserted are also available. Use special 
adapters rather than the usual drill chuck 
for the cutters, 

You can use a molding head on a shaper, 
too. One suitable type is pictured at the 
bottom of Fig. 1, Blades to be inserted 
can be purchased in a variety of patterns, 
usually at lower cost than an equal assort- 
ment of wing cutters, With a molding head, 
too, the larger diameter of sweep allows 
deeper setbacks on shaped edges, 

Molding heads for circular saws resemble 
the smaller shaper variety and use the same 
blades. If your saw fence is not arched for 
use with a molder, screw or clamp to the 
saw fence a flat board, arched to suit (Fig. 
11). Place the work face down on the table 
or slide it on edge, according to the mold- 
ing desired. To insure uniform contact of 
the cutter and curved work, make a pencil 
mark on the fence or table at the center of 
the arch. Expose only as much of the cutter 
as is needed for making the molding. 


8. A tilt table made to fit your shaper is an 
in mitering or in molding a beveled edge. 


10. Molding on a Il press is the same as 
ona shaper except that the spindle is above. 


12. For freehand work the shaper has no peer. 
Collars of the right diameter guide the edge. 


It is in freehand molding of irregular 
edges that the special capabilities of the 
spindle shaper are exhibited. Cutting a 
uniform molding requires that the edge of 
the work be kept at a constant distance from 
the center of the spindle. With the shaper 
this is accomplished by mounting a collar 
of proper diameter above or below the cut- 
ter, Revolving with the cutter, the collar 
bears against the work, keeping the work- 
to-spindle distance uniform. The transfer is 
so accurate that any bump or groove in the 
awed edge of the wood will be repeated in 
the molding, so you'll want to be sure that 
it has a true edge to start with, 

Starting is the critical point in freehand 
shaping, but grabbing of the cutter can be 
prevented by feeding the work gradually 
into the blades. Most shapers are provided 


pecial heads enable you to use a circular 
saw for shaping any straight or convex edge, 


SPINDLE 


‘GUARD 


4 
1 
STARTING STICK 


13. To mold an entire gcges tack a pattern to 
the workpiece so it will ron the collar, 


with tapered pins to be inserted in holes on 
the feed side of the spindle. Press the edge 
of the piece against the pin as in Fig, 12, 
and it slowly toward the blades, Where 
possible, start the cut with the grain. Once 
the molding has reached full depth, swing 
the piece away from the pin, 

To use the collar effectively, it must have 
some wood to bear against, Where the en- 
tire edge is to be molded, tack on an ac- 
curate pattem as shown in Fig. 13. Be- 
cause the collar guides the pattern, the piece 
to be shaped can be an oversized, roughly 
cut scrap. In the same picture note the ply- 
wood guard shimmed up at such height 
that it serves also as a hold-down, The 
guard interferes with the starting pin, so a 
pointed stick is clamped to the table to sub- 
stitute for the pin. END 
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Footstool Combines Shine Box 


Patrernep after the handiwork of the 
Pennsylvania Dutch, this shoeshine box 
doubles as a footstool. Although the one 
pictured above is undecorated, its simple 
lines adapt it to stenciled designs taken from 
Pennsylvania Dutch furniture. (PS, May 
"46, p. 116.) 

The bottom and top are cut from %” ply- 
wood and the sides from %” stock, There 


pant ee er ee eS 
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are a couple of ways to assemble the box. I 
mitered the edges of the four sides, laid 
them edge to edge, and applied cellulose 
tape as hinges after smearing glue on the 
mitered edges, Folded into box shape, the 
sides were held by the tape until the glue 
had set. Afterward, | removed the tape and 
strengthened the sides with brads. An alter- 
nate method would be to miter and spline 
the sides. The legs are held by screws.— 
S. Manville, Manhattan, N. Y. 


Thread Forms Guide Lines 


Wuen painting signs on glass, I hit on 
this method of laying out true guide lines, 
Using four small suction cups, I strung stout 
thread between each pair. The thread, 
pushed through holes in the handles of the 
cups, was tied to a bead. These lines stay 
put and are always straight and parallel, 
provided the cups are equally spaced on 
each side.—Charles Mills, Millington, Mich. 


Lamp Has Five-Way Switch 

Tue Pro-Tex-U-Lite?, made by Weiser- 
Hill Mfg. Co., Canton, Ohio, gives motor- 
ists five lighting combinations: red flasher 
and trouble light, steady red light and trou- 
ble light, trouble light alone, red flasher 
alone, and steady red light alone, 
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Bucket and Tub Wash Sand 


I nap a quantity of sand to screen but 
found the going tough because the sand 
was damp. To speed up the operation, I 
cut the bottom out of an old bucket and 
fitted a sieve in its place. Then I shoveled 
sand in the bucket and dunked it up and 
down in a tub of water. The sand went 
into the tub and I shoveled it out.—Arthur 
Kentville, Felton, Calif. 


Lighters Show Fue! 
Two cigarette lighters with clear plastic 
fuel reservoirs are now on the market, h 
sells for about $5 
At left is the Ritepoint Liter ®, made by 
the Ritepoint Co., St, Louis, Mo, It is avail- 


Compressed Air Stirs Paint 


Oxp paint that has become thick and 
lumpy can be renewed with the aid of a 
small air compressor and a copper tube 
that pipes the air to the bottom of the paint 
can, Add some thinner to dissolve the 
lumps, and force air through for five to ten 
minutes, There will be little mess to clean 
up if the pressure is controlled so that the 
paint doesn't bubble too violently —Leonard 
O, Timm, Bennington, Neb. 


Spray Gun Checks Sereen Door 


Scrap parts and an old ect spray gun 
went into this compressed-air_doorcheck 
for a screen door, When the door strikes 
the protruding arm, the air gradually leaks 
out around the plunger, allo the door 

ase into place. Remove the solder hold- 
ing the nozzle and cap on the cylinder with 
a small alcohol torch, Hacksaw the cylinder 
so its length is about 1%” less than the dis- 
tance between the inner and screen doors. 
This allows for mounting in a X” plywood 
box inside the door frame. Solder the cap 
back in place and close the vent hole with 
solder, Push the plunger as far forward as 
it'll go and saw it off 4” from the end of the 
cylinder. To pull the plunger out when the 
door was opened, I mounted a cupboard 
catch on the screen door. It grabs the 
plunger, draws it out, and lets go.—Gene L. 
Henderson, San Ysidro, Calif. 


able in four different colors. The fuel 
supply is transferred to the wick us needed 
by a finger-touch valve, The one at the 
right is manufactured by the Video Lighter 
Corp., Chicago. It's said to give 4,000 lights 
with one fueling. The gift box in which it 
comes serves as a cigarette container, 
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Square or reef knot. It's one overhand 
knot with another overhand tied on top the 
first but in the opposite way. 


‘Two half hitehes. Use this one for moor- 
ing a boat or for tying up a bulky bundle 
such as a mattress, 


Hackamore tie. Holds well, but a yank on the 
free end automatically unties this one, You'll 
find lots of uses for it. 


Knot It Right 


By Roland Cueva 


X simple knots, pictured here, are like 
half a dozen extra hands. You'll find 
them useful at home, in the shop, and on 
camping trips, They're easy to tie and un- 
tie. Used in the right spots, they'll speed up 
such commonplace jobs as tying a package, 
attaching a towline, or joining two ropes. 

One of the oldest knots is the square or 
reef, Use it in joining two ropes of the same 
diameter, in tying bundles, bandages, and 
the reef points in sails. This knot was 
known in ancient Rome and Greece. Re- 
productions of it are found as ornamenta- 
tion on carvings. 

The square knot is two simple overhand 
knots, the second one tied in the opposite 
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manner from the first. When tied on many 
packages — and always on shoelaces — the 
ends are doubled in the second knot to form 
a bow. The surgeon's knot is similar to the 
square except that a double overhand knot 
—two turns—is tied first and then the second 
overhand knot is made in the opposite di- 
rection. 

Just below the square knot, in the above 
photos, are two half hitches. This useful 
knot serves many purposes, since it can be 
quickly tied and untied. Use it to moor a 
boat or to tie up a bulky object such as a 
mattress. You can also secure a towline 
with it, but the midshipman’s hitch makes 
a better knot for this purpose. 

Still easier to untie, but equally secure, is 
the hackamore tie—shown here looped over 


Bowlin 
a rope won't slip or 
tension is applied, and finger pressure loosens it 
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|. This is excellent for tow- 
t make a half hitch. Then 


a miniature anchor. Commonly used to tie 
a horse, this knot won't slip but a pull on 
the free end automatically undoes it. 
Among other things, you can use this knot 
to tie up plants, bushes, and tree limbs, or 
to put up a temporary clothesline. It also 
makes a convenient emergency lashing to 
hold a gate or door open or closed. In this 
case, the fixed end of the rope is secured by 
two half hitches to a ring, bolt, or other 
projection on the jamb or gatepost. The big 
loop goes over the doorknob or gate. 

An emergency handle for a bundle, box, 
or suitcase can be fashioned speedily with 
a bowline—the large knot shown at the top 
of this page. This old sailor's knot is one of 
the quickest ways to form a loop in the end 
of a rope. Its construction is simple but it 
never jams or slips and can be easily un- 
tied, Construction gangs, riggers, and dock 
workers use this knot extensively. It’s good 
for hauling, mooring, or any other job where 
a sure fastening to a solid object is required. 


indy way to form a loop in the end of 
‘en when heavy 
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aw 


ENE VAS WITT TZLLLZLLZLL LLL 


farther along, form 
extra tim around it 


half hitch with an 
ish with « half hitch, 


When you use a block and tackle to hoist 
a heavy object, tie a bowline around it, 
This knot also can be used as a foothold in 
a rope when working on a tree, wall, or the 
side of a building, If you have to throw a 
line to a swimmer who's in trouble, tie a 
large bowline in the throwing end. It won't 
slip and it gives the swimmer a good, big 
loop to grab. You can also make an emer- 
gency dog leash with the bowline, using the 
bowline on the hand end of the leash. 

To secure a fishhook to a line or a leader 
to a line, tie the fisherman’s bend. This also 
is known as the anchor bend since it's used 
on anchors or for mooring to a ringbolt. 
The end may be left free or seized as shown. 
There are other versions of this bend. 

The midshipman’s hitch is your best bet 
for towlines, or in any situation where you'll 
want to quickly lengthen or shorten a rope 
—as on a tent stake. To slacken the tension, 
slide the knot toward the stake. To tighten 
it, move the hitch away from the stake. 
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No clatter. no sweat, no cussing when the grass 
needs cutting. Here's a gadget that puts power to work 
on your lawn while you loaf along behind. — 


942 ON RIB, 1343 BC 
MITERED TOFIT BARS 
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Electric Mower 


By Evan Wright 


‘O MATTER how you cut it, mowing a 

lawn is still work. The best you can do 
is to put machinery to work instead of your 
muscles. That's what this low-cost power 
mower does. I've built three like the one 
pictured above. The total cost of this model 
—exclusive of the motor—was about $15. An 
old washing machine furnished the motor. 

I arc-welded the frame of %” black pipe, 
but gas welding or brazing could be used. 
If you don’t have welding facilities, bend up 
the frame and take the parts to a shop. 

Draw full-size patterns of each piece to be 
bent. Then make a hickey from a 5’ section 
of #” pipe with a tee on one end. The handle 
bars are bent as shown in the photo on the 
next page. Start bending the frame with the 
tee in the center of the are and bend one half. 
Return to the center and bend the other half. 


Begin with the outer pipe of the bed—a 
65” length. Bend it to a half circle with a 
10%” radius. The two straight sides are 16” 
long. Then cut the 21” rear crosspiece and 
weld it in place. Make the spindle bearing 
next. After cutting it to the length shown in 
the drawing, make two 1” y cuts at 
right angles in each end. Place shouldered 
bronze bushings, 4” id. and %” o.d., inside 
the slit ends. ‘Then compress the ends of the 
pipe in a pipe vise to a tight fit. Weld the 
saw slits and, while the pipe is still red hot 
from the welding, drop it in cold water. This 
shrinks the iron tightly around the bushings. 
Drill a X” hole through the pipe and the top 
bushing and into the oil grooves for lu 
cation purposes. The lower bearing is oiled 
by drip from the top one. 

Cut the three radius bars as indicated. 
Miter the 14” ones to fit the sides of the 
frame. With the spindle bearing in place, 
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Frame and handle bars are bent of %" black + 


pive: (To, do the bending, ‘make a hickey 5° 
i of &" pipe with a tee on one end. 


— 


Cutter assembly includes 13” square iron 
plate, spindle, pulley, and collar. Blades are 
replaceable type used on farm mowers, 


ion motor on mounting board at an angle. 
This centers the motor's weight. Mountii 
board may be moved back to tighten belt. 
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block the frame up square and weld it. 
Next cut the two 1” by 1” T-irons. Miter 
them for a close fit to the rear radius bars 
with 13%” between centers and weld them. 

Now turn the bed over and weld the two 
4%” legs to the T-irons. Weld a 4” cold-rolled 
steel axle to the legs. To provide a flat bear- 
ing surface for the 8” wheels, slip a big 
washer over each end of the axle and weld 
them to the legs. Drill 1/16” holes in the 
axle ends for cotter pins. Make the front 
fork next. It’s dimensioned for a 4” wheel. 
Put the wheel in place and weld the fork to 
the frame. Cut the handle bars to 50” and 
bend them as shown. Miter them to fit the 
frame and miter the two vertical back braces. 
to fit the handle bars. 

The lug shown on the 21” crossbar is 
bent of %” stock. Drill it 3/16” and weld it 
1” from the right handle bar. The other lug 
for the switch-box plate also is 4” iron, but 
has two holes. Weld the box to the frame so 
that the toggle switch will be in line with the 
right handle bar. One of the switch-plate 
screws that holds the switch will also hold 
the lug. Bend a loop in an end of a %” drill 
rod, The rod passes through the two lugs 
and the loop fits over the toggle switch. Put 
a knob on the handle-bar end of the rod to 
complete the switch setup. 

A 13” square of 16-gauge sheet iron, with 
the four comers cut off to leave 3” diagonal 
edges, takes the blades, These are the type 
used on farm mowers. Bolt them to the plate 
with 3/16” stove bolts and lock washers. 
Drill a %” hole exactly in the center of the 
plate for the spindle. Thread an end of the 
12” spindle for about 2” to take two #”-20 
flanged nuts that fit on each side of the plate. 
Drill a hole for a cotter pin in the threaded 
end. Hold the spindle in the bearing with a 
yr Put a 2%” pulley on the spindle 


¥” collar. 
and a 2” pulley on the motor. 

Cut the motor-mounting board of %” ply- 
wood. The board fits between the ribs of the 
i be moved forward or back. 
Wing nuts und bolts hold it to the T-irons. 
ith the board and motor as far forward as 
possible, put on the 30” V-belt. Sliding the 
board back tightens the belt. Connect the 
motor to the switch and attach as much 
heavy duty cord as you'll need. 

The cover plate, sides, and back are cut 
from 24-gauge black iron. Bend down the 
edges of the cover plate to a good fit. Sides, 
back. and cover are held to the frame by 
3/32” stove bolts. Paint the frame and slip 
rubber grips on the handle bars. END 


Reel Stores 100’ of Hose 


Hanpiixc and stowing garden hose is 
simplified with this lightweight ree 
wind up the hose, first attach the nozzle by 
the rope loop, Then rotate the reel as shown 
in the photo, Of course the dimensions may 


Tin Can Waters Plant Roots 
Too much water sprinkled on flower beds 
tends to run the soil particles together, caus 
ing it to bake hard afterwards, A large can, 
with holes punched near the bottom and set 
flush with the surface of the bed, yets the 
water down into the soil around the roots 
where it’s needed. The surface soil is left 
loose.—P. R. Wilson, Brookli 


GROUND 


Set FLUSH Ree 


WITH GROUNDS. 


SHEET METAL 


be altered, but remember that the overall 
length of the reel is limited by the reach of 
your arms. Instead of the sheet metal in- 
dicated in the drawing, you can use old li- 
cense plates, but file off any sharp edges. 
The handles can be cut from a shade roller 
or broomstick.—W. E. Stephens, Belmar, N. J. 


Old Razor Blades Trim Grass 
Moustep ¢ 


48” handle, this lawn edg- 
er holds two single-edge razor blades at 
opposing 45-deg, angles, A turn of a screw 
loosens the plate to replace the blades, In 
use, the flat plate engages the edge. of the 
sidewalk and the edger is pulled or pushed, 
ngular vertical plate pulls the grass 
down under the blades avd the pointed side- 
walk plate raises the grass. Commercial Mfg. 
Co., Chicago, is the maker. 


Timing Valve Shuts off Water 


Set for the length of time you want the 
lawn sprinkled, this valve can be left to shut 
off the water while you go about other busi- 
ness. The adjustment 
at right lets a trickle 
of water into a cyl 
inder, slowly forcing 
a piston down into a 
valve seat to turn off 
the water to the sprin- 
Kler. Opening or clos- 
ing the adjustment 
sets the time. Water- 
miser Co., Belmont, 
Calif,, makes it, 
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Plastic Spoons Make Lures 


Cotoren fishing lures can be cut from 
dime-store plastic spoons or tableware. Saw 
the handle off the spoon and smooth down 
the bow! part with sandpaper. Then drill 
holes at each end—one for a link and swivel 
and the other for a link and hook, The lures 
shown above are fitted with No. 3 treble 
hooks. If you use a plastic tumbler or dish, 
cut out a blank and gently clamp it between 
two metal spoons, Place the assembly in 
boiling water and gradually tighten the 
clamp as the plastic becomes pliable. This 
will shape it to the spoons, Then sand it 
and drill it—A. E. Kurth, Detroit. 


Rabbits Feed 


om Coffee Cup 
A 10-cenr coffee cup, secured to the wire 
mesh by a wooden plug through the handle, 
makes a simple feeder a rabbit can’t upset. 
Push the handle 
through a mesh and 
then insert the plug. 
Whittle the plug for 
a tight fit so the cup 
won't wobble or tend 
to turn to one side. 
—George C. Throop, 
Syracuse, N. Y. 


Balloon Waterproofs Watch 


You can safely carry your watch on camp- 
ing and fishing trips if you'll slip it into a 
toy balloon, Tie the balloon’s neck in a 
knot to seal it against 
moisture. A balloon 
is so thin that it’s 
transparent when 
stretched tightly, and 
you can read the face 
of the watch through 
the rubber.—R. A. 
Jenkins, Los Angeles. 
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Strainer Retrieves Golf Ball 


I ape a simple, serviceable golf-ball re- 
triever from a small kitchen strainer and a 
flat, telescoping curtain rod. Carried in my 
golf bag, it gets balls out of water and from 
under bushes. Saw the curved ends off the 
rod and remove the wooden handle from 
the strainer, leaving the two wires that were 
inside the wood, Then force the wires into 
one end of the smaller section of the curtain 
rod, Crimp the edges of the rod over the 
wires to lock the strainer in place. Use a 
painted curtain rod and you won't be 
bothered by its rusting—Arthur Trauffer, 
Council Bluffs, Ia. 


Aluminum Strips Seare Pests 
Cattep Scare-Away®, these specially 
treated aluminum strips keep birds and 
small wild animals out of the garden. The 
strips, 15” long, are hung over the area to 
be protected. They flutter in the lightest 
breeze, flashing light and making a tinkling 
noise. ‘The most common uses of the strips 
are protection of newly planted seeds, tender 
sprouts, ripe berries, fruits, and vegetables. 
The maker is Donaxe Co., Portland, Ore. 


New Valve Seats 
End Faucet Drips 


you can stop a dripping faucet with a 
new washer—sometimes. But if the 
valve seat is rough or grooved, chances are 
a new washer is only a temporary cure, and 
it may not stop the leak at all. Since most 
faucets today have removable seats, it's easy 
to change them with this simple tool. New 
seats can be bought at hardware stores or 
plumbing shops. 

Grind the tool from a 6” section of %” 
drill rod or a piece of iron rod the same size. 
Since drill rod is much tougher, it will give 
you a more permanent tool. The holes in 
Seats usually come in two standard shapes 
—hex and square. So grind one end of the 
rod for a %” hex hole and the other end for 
a 4” square hole, 

To use the tool, first shut off the water 
supply and remove the valve stem. The 
stem will screw out of the valve body after 
you've unscrewed the nut just under the 
faucet handle. On many faucets, the nut, 
handle, and valve stem come out together. 
Don't disturb the packing under the locknut. 

Now insert the seat-removing tool in 
place of the stem and use a wrench or 
pliers on the other end of the tool. Turn it 


Here are the three stepe in replacing a faucet 


seat. First_use a wrench to unscrew nut 
under the faucet handle. Then screw the stem 


out by turning it as you would to let water 


‘Two connven Kinds of ramavabte valve seis 
are seen here, with square and hex center holes, 
Homemade tools to remove them are above 


counterclockwise to unscrew the old seat. 

Slip the new seat on the end of the tool 
and screw it in place fairly tight, but don't 
overdo it. Replace the stem, tighten the 
nut, and the valve is as good as new, While 
you have the faucet apart, it's a good idea 
to replace the washer 's worn, 

When a faucet leaks around the stem, it 
needs new packing. Slide up the nut to add 
more, or pull out the old and replace it 
with new. To reset the handle at 
venient angle, remove the top ser 
off the handle, and replace on the splines as 
desired.—William E. Danneman, Chicago. 


through the faucet. Insert the tool (center 
photo) and with wrench or pliers, turn it coun- 
terclockwise to unscrew the seat. Slip a new 
seat on the tool and thread it im place. 
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Buck: 

You can make a new frame for your buck- 
saw by cutting down the end of a metal cot 
and drilling it to take the blade. I picked 
up the end of a tubular steel cot at a junk- 
yard, Lay the blade across the frame and 
mark the hole locations. Then spring the 


L 
Trailer Hitech Is Streamlined 


Mane of chrome-plated cast steel, the 
Husky Hitch® exceeds drawbar strength re- 
quirements by 12 percent, according to the 
Altadena Products Corp., Altadena, Calif. 
The cap of the hitch covers a rustproof ball. 
Custom designed to fit various makes of 
cars, the hitch has smooth lines to eliminate 
soiling or snagging of clothing and danger 
of injuries from sharp projections. When 
not in use, it acts as a bumper guard, 
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saw Frame Cut from End of Old Metal Cot 


frame to provide proper blade tension. Saw 
off one end as shown in the photo and drill 
%” holes, Fasten the blade on with %” by 
1%” stove bolts, using plates cut from scrap 
to hold it tightly against the frame.—Ralph 
S. Wilkes, Keuka Park, N. Y. 


Railings Made from Steel Bed 


Onnamentat hand railings for porches 
and stairs may be made from the heads of 
old tubular steel beds. Saw the head in two 
in the middle and use a half on each side of 
the steps. The lower ends of the one shown 
here were set in concrete. The top ends are 
held in place by blocks screwed to the sid- 
ing. Holes were bored in the blocks to ac- 
commodate the tubing, and the railings were 
painted.—Mrs. Clare Wilkes, Cato, N. Y. 


See the image 22 times as Bright 


Shantiws: BriGHT describes the image you see 
in the finder of the new Kodak Reflex II Camera, 
Sharper focusing, edge-to-edge composing are 
made possible with the new Kodak Ektalite 
Field Lens beneath the ground-glass screen (see 
diagram above). Microscopic lens grooves re- 
direct stray light rays—give you an ima; 
times as bright overall, 10 times as bright at 
corners, as with the usual ground-glass finder. 


And of course you get all these Kodak plus 
features—Lumenized twin lenses, four-element 
Kodak Anastar f/3.5's . . . fast-action 1/300- 
second flash shutter . .. new automatic film stop. 


Seeing is believing —so inspect the new Kodak 
Reflex II Camera at your nearest dealer's, The 
camera with case, $135 plus tax. 


The NEW 


Kodak Reflex II 
Camera ex:2222- 


‘comes with camera. 


“Kodak” is a trade-mark, 


- 


(Prices subject to change 
without notie 


EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 
ApRiL 


See the new 


[UFKIN 


Chrome Clad Micrometer 


with non-glare satin finish 


NOW 
AT YOUR 
DEALERS J 


e plating with non- 
glare satin finish which makes read- 
ings easier than ever before in 
bright or poor light. Markings stand 
out sharp and bold against the satin 
finish, It is rust and wear resistant. 
2. Hardened ground thread. 
3. One-Piece Spindle. 
4. Easy Adjustment. 
5. Cutaway Frame. 
6. Rapid Reading (Each Thousandth 
Numbered). 
7. Micro-Lap Mirror-Like Finish on 
Anvil and Spindle Ends. 

Here's @ real ally for the precision worker 


fo whom accuracy is 0 “must.” Ask your 
dealer to show you this improved tool. 


‘OF AIN 


PRECISION TOOLS * TAPES AND 
THE LUFKIN RULE COMPANY 
Saginaw, Michigan 


RULES 
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Air Runs Generator 


Tue portable electric generator hanging 
at left above supplies light to underground 
workers from the same compressed-air pow- 
er line that runs their tools. Weighing 8% 
Ib., Airlited can operate two 75-watt bulbs. 
The manuf: , Ingersoll-Rand Co., of 
Phillipsburg, N. J the generator can- 
not be damaged when its terminals are a 
cidentally shorted; light comes on again 
when the short is removed. 


Chess Set Made of Plastic 


Turse smooth-lined, artistically formed 
chessmen should please chess fanciers. Cre- 
ated by Peter Ganine, sculptor and design 
consultant, they are made of red and black 
Bakelite? phenolic plastic. The pieces are 
lightweight and said to be practically non- 
breakable. A carrying case comes with the 
set, which is nationally distributed by 
Zacho, of Los Angeles. In the luxury class, 
the chessmen retail for about $75. 


IF YOUR ROLLING STOCK /F YOUR CAR FEELS LIKE THIS.. 
DOES THIS... 17S TIME (TS TIME FOR MARFAK 
CHASSIS LUBRICATION 


70 FIX THE SWITCH... 


“THAT cuswony FEEUNE LASTS LONGER WITH 


‘When Marfak goes “on the job,” you can forget about chassis lubrication 
for 1,000 miles and more. Marfak is tough and longer-lasting, specially 
compounded to fight friction and wear. The evidence is the “cushiony” 
driving ease you experience — right from one Marfak job to the next. 
Ask for Marfak Lubrication today at your neighborhood Texaco Dealer, 
the best friend your car ever had. 


THE TEXAS COMPANY 
“TEXACO DEALERS IN ALL 48 STATES 


Texaco Products are also distributed in Canada 


TUNE IN . . . TEXACO STAR THEATER every Wednesday night storing 
Milton Berle. See newspaper for time and station. 
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“SAVE IT AND 


(rear Shift * 
Control 


FURNITURE, DISHES, TOYS 
BOOKS AND GLASSWARE 


It's transparent, waterproof, 
flexible and durable, 
Get a tube 


today. 
SS 


Johnson engineers have been esting, and 
Yeveloping this great motor for been ‘come 
pletely engineered for gear shifi control with automatic 


tation in ne 


‘speed li 
i bigces A lacing dolore eer 
Shere. Upson Bro 1 


hours of cruising without re 
Jeratio w trolling speed (in 
). 40 great features. And Johnson DI 
a for your Johnson dealer's name under 


‘JOHNSON | 


SEA-HORSES 
For DEPENDability 


FREE HANDY CHART 
Write for 1919 Sea-Horse Handy Chart. Ilus- 
trates charts the QD and the # other sreat John 5 | 


JOH 
800 Pershing 
Jonson Motors 
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CHAMPION V-GLOW PLUGS 


for model engines only 


‘CHAMPION TERMINAL—assures better 
¢ center electrode seal and provides 
2 sturdier electrical connection. 
CHAMPION. CERAMIC INSULATORS— 
| proved dependable in millions of 
Champion Spark Plugs. 
J CHAMPION SILLMENT SEAL—prevents 
d excessive compression leakage be- 
tween insulator and shelly 
CHAMPION “"THERM-O-FLEX” CON- 
STRUCTION—longer element life, 
more dependable performance. 
Follow recommendations of plug types and fuels ap- 
proved by engine manufacturer. 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, 0. 


Mlinojs 
janade 


The spark of good-fellowship flashes nowhere more brilliantly 
than on American highways—in the hearts of the men who drive 
cour trucks. Courteous, skillful, responsible, they are a class of men 
whose opinions on spark plugs can be highly regarded. Independ- 
ent surveys taken among them show that they prefer and use 
Champion Spark Plugs in vast majority, because they represent 
the ultimate in quality, value, performance and dependability. 
Champion Spork Plug Company, Toledo 1, Ohio. 


Listen to the CHAMPION ROLL CALL . . . Horry Wismer's fast sportscost every Friday night, over the ABC network 
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WINTER DRIVING GUMS UP LOOK AT THAT MUCK... an 
YOUR ENGINE...dangerous- oil filter element loaded to 
ly clogs up your oil filter. capacity with sludge, grit. 


TOHELPAVOIDCOSTLY ENGINE TROUBLE-FREE MILES AHEAD 
REPAIRS . . . install a clean, ..""Purolator” traps ail the 
new “Purolator” Refill ‘brasives, all the sludge. 


Make the Spring changeover complete 
new oil and a clean oil filter. Install a 
new Purolator Micronic Refill. Purolator, 
remember, is the filter that traps all the 
engine-wrecking sludge and abrasives. 

Purolator Refills fit all oil filters. $1.38 
2.50, depending on make of car; i 
stalled in a few minutes. If your car is 
not equipped with an oil filter, put in a 
Purolator. $6.50 up, also depending on 
make of car, 
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Dispenser Counts Chips 


Tue banker can’t make mistakes in hand- 
ing out chips from this rack with an auto- 
matic counting device at the side. He just 
moves the chips, which are nested in a re- 
volving center section, up to the counter, 
pushes in a lever at the number of chips he 
wants to give a player, and lifts them ou 
Molded of black Bakelite®, the set h 
cover that locks on, Count-Rite Co 
Cleveland, makes it. 


-o 


Rod Has Gunlike Grip 


Tus simple casting rod for novice fisher- 
men has a gun-shaped, cast-aluminum handle 
with a built-in holder for interchangeable 
reels, A snap-on reel fastener lets a fisher- 
man quickly change from one line to an- 
other. Called the Handy Dandy®, the rod 
is oil-tempered and comes in 32-vand 44- 
inch lengths. Made by the Nu-Toy Manu- 
facturing Corp., of Detroit, the rod has a 
special carrying case. 


MOISTURE AND DIRT 
CAN'T GET IN 


.» that’s why All-Glass 


G-E HEADLAMPS DO NOT GROW DIM! 


Rugged, one-piece construction 
keeps out a/l light-dimming dirt 
and moisture. The average Gen- 
eral Electric headlamp gives 99% 
of original light output even at 
the end of lamp life. 


Improved filaments give 12% more 
light on the road. And they won't 
shake loose. 


Moisture and dirt can’t get in to 
tarnish reflector. It stays mirror 
bright for life. 


Lens is made of shock-resistant 
hard glass. Precision-built to put 
maximum light on the road. 


Be sure you have your headlamps 
checked next time you leave your 
car for service—and be sure to 
insist on General Electric. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 
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Want a rod that lets you feel 
every leap and lunge of a 
fightin’ fish? Then, try a 
411 South Bender. The 
smooth, live-action of its 33 ounce 
tip is the answer co sportier, chrill- 
packed fishin’. 

The controlled flexibility of its 
solid alloy tip has just the right whip 
for perfect, effortless casting. You 


#411 South Bender B 


Presto-Lock offset handle 
locks reel and tip, aligns 
stainless steel guides and 
tip-top_ perfectly. Lengths 
4 11’or 3's’. $13.50. 
Solid and tubular 

steel rods, 
$5.50 up. 


Perfectoreno Reels — no backlashes. $10 — $16. 
Excel-Oreno Fly Line—the finest made. $1.85 up. 
Black-Oreno Line — Guaranteed. 50 yds. $1.20 up. 
Split Bamboo Fly Rods— 14 models. $15—$35. 
Oren-0-Matic Fly Reels automatic. $10, $10.50. 


THE #411 SOUTH BENDER HAS IT! 


haven't seen anything—or felt any- 
thing —in bait casting rods until you « 
cast with a South Bender. 


Every fisherman needs 
Fishing—What Tackle 
and When.”” 76 pages of 
fishing hints, casting in- 
structions, fish pictures, 
tackle, Write for it today? 


Sorrrn wen 


‘oe2 mon srmct 
‘sours BEND 23, INDIANA 


& @ O-—=—— & 
SOUTH BEND ond 


Send today 
for this big book of values in 
TELEVISION 
RADIO, ELECTRONIC, INDUSTRIAL, 


SOUND & AMATEUR EQUIPMENT 
NEW 1949| 148 pages packed 
NEWARK CATALOG | Sndvitalinismation 
bow tre: ! SETS! PARTS! 
ACCESSORIES! 
‘ldtimers "everyone incerested | 3 GREAT STORES! 


{in TV, radio and sound equipment’ 
‘24-HR. MAIL ORDER SERVICE 
ONE YEAR TO PAY 


55th St, NYC 
MAIL | Deot. 0-16 piease send FREE Newark Catalog to: 
COUPON, NAME __________ 


wow! | A00REss. 
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MAROWARE-HAND TOOLS ELEC 


im FAST WAY TO DO FANCY WORK 


Rounded over 
‘edge on pie crust 
toble 


STANLEY HAND ROUTER 


Write for instructive Catalog 
608, Stonley Electric Tools, 490 
) Myrtle St,, New Britain, Conn. 


PF Model 100 
od 


IC TOOLS STEEL STRAPPING] 


Piston Rings 
need replacing, 
too! 


OIL-PUMPING in your car warns that you need new piston 
rings. It's the first sign of worn-out rings and the danger signal of 
undue engine wear. 

Fortunately, rings are easily replaced. And when you re- 
place with Hastings Steel-Vent piston rings, you stop oil pump- 
ing, check cylinder wear and restore performance. It's the best 
money you can spend on your car. Hastings Manufacturing Com- 
pany, Hastings, Michigan, Hastings Ltd., Toronto. 


ASI 
HASTINGS =—- x22, 
STEEL-VENT PISTON RINGS gee " 
oTOUGH...BUT OH so GENTLE” | ke 


TOUGH on Oil-Pumping in 
4s Ty 
Say, 


GENTLE on Cylinder Walls 
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Sewing wood models 


Hobby-Flex 


«+. @ genuine Dumore 
flexible-shaft tool for 
faster, easier hobby-work 


The new Hobby-Flex is 
‘made to order” for you. 
And it’s made by the same 
people who produce the fa- 
mous Dumore precision grind- 
ers and flexible-shaft tools for 
industry. So you know you're 
getting the finest when you 
get a Hobby-Flex! 
Just look at these special 
Features: 


1A vibrationless 1/20 hp 
Dumore motor (15000 rpm). 


2. A durable 36” flexible shaft; 
8-foot cord. 

3.A_pen-size handpiece for 
“close control” on fine work. 

4.A chuck that takes both 
Yq" and 3/32" tools. 

5. A handy hanger-ring tohold 
the motor on a hook or 
overhead pipe. 

Doesn't that sound like the 

perfect tool for hundreds of 

jobs in any home workshop? 

‘And it is. That's why it be- 

longs at the top of your 

“want list. Send for com- 

plete information. 


% 


Corving fine woods 


Plostic corving 


The Dumere Company, Dept. D-52, Racine, Wisconsin 
Pease send me the items checked below: 


21, Hobby-Flex, consisting of motor, texible- 
ndplece, and wrenches. “$21.50 enclosed. 


Do, 1 
een 
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A} 


Panel Tests Auto Lamps 


Tis new device for use in automobile- 
accessory stores makes it easy for a salesman 
to give any size of car lamp a final check be- 
fore wrapping it up for a customer. Five 
outlets on a single panel, and a six-volt trans- 
former to vi ered to them, 
can handle a complete line of lamps—from 
a tiny instrument-panel bulb to a 
beam headlamp or spotlight. West 
house developed the tester. 


Radice Does Double Duty 


Puncuinc a button on this radio turns it 
and the extension outlet at the right into a 
two-way communications system between 
rooms, Both the master AC-DC radio and 
desk extension, connected by a 50-ft. cord, 
have 5-in, speakers that double as micro- 
phones. The outfit, called Radio DorAfone®, 
is made by Setchell Carlson, Inc., of St. 
Paul. The matching cabinets come in black 
or ivory plastic. 


extra punch 


© Extra punch when you need it. 

When spark plugs become sluggish or misfire 
under heavy loads, the cause is probably oxide 
ating on the insulators. To minimize or correct 
this condition, get a set of new AC Spark 

Plugs with patewted CORALOX Insulator 


They give you easier starting, better idling, and the 
extra punch you need for hard pulls or 
cross-country driving. 


They give you the extra mileage that meons real 
economy. And they stay clean and efficient longer. 


AC SPARK PLUG DIVISION © GENERAL MoTORS ceRPOt 


span Pua 


rai ] es 


lectrical insulation, no matter ‘how anand 
eens arene oe wot > un 


‘imum resistance to heat shock. Less foul- ” 
ing. Harder, stronger, longer-lived. Oe 
THAN WITH ANY OTH 
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Sea 


4 


POWER T 


Quick-converting Suorsmrra 
changes from any one to any 
other of the five basic power 
tools shown here in less than 
a minute, It has greater work 
capacity in each position than 
comparable single-purpose 
tools, (Suorsarrat converts also 
to buffer, grinder, router, drum 
sunder, shaper, mortiser, ete.) 
Suorsuirn is’ precision-engi- 


SHOPSMITH quickly converts to 
vertical drill press, lathe, sander 
and horizontal drill press 


IG-CAPACITY 


OLS IN 


neered for accurate work on 
Lig or small jobs. Ruggedly 
built—weighs 200 pounds. You 
can set up a SHOPSMITH in any 
corner of your basement or 
garage. See demonstration at 
any Montgomery Ward store, 
or your leading hardware or 
department store. Or mail cou: 
pon below for name and a 
dress of nearest dealer. 


rive Toot Unir Comiere ont $15950 


with Ye h. 


MAGNA ENGINEERING CORPORATION 


San Francisco 4, California 


485 California Street —Dept 


ball bearing motor $195.50 


Please send descriptive folder on SHOPSMITH and name of 


Name. 


Addrean 


City 


Zone____ State. 
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1 shorsaitn os on #* 
Gievior Sow. Depth of cut 244". 
Table 141%" x 17"—with extension 
547 x17". Up to 46” between blade 
and fence. Tilting table 


Zeworsmirh v0 
erat Dal Pe 

Drills center af 
Tech eee 27 
loch masa de 


Adjustable mitre gauge. 14Y4"x17" 
table tilts to 45 degrees, Dises ean 
he removed and replaced in seconds 


SHOPSMITH as a Horizontal Drill 
Press. Brand-new in the power tool 
field! Provides accurate drilling for 
<doweling. No limit on length of work 


- THAT'S 
SHOPSMITH 


NOW YOU GET FAMOUS MARLIN FEATURES 


PLUS 


NEW IMPROVEMENTS IN... 


HIGH POWER 
REPEATERS 


Marlin Guns and 
Marlin Blades are 
also available 
in Canada 


Marlin has perfected a round breech bolt for big game rifles 
long famous for solid top receiver, safe side ejection; accuracy 
and dependability. (1) New breech bolt is completely encircled 
in the region of the locking mechanism, locks more securely 
than ever. (2) New receiver allows more precise fit of bolt. (3) 
Round bolt locks into round receiver hole, giving more steel, 
more strength and rigidity. (4) Greater precision in jam-proof 
cartridge feeding. (5) New and more durable extractor. Marlin 
336's are the only lever action high power repeaters allowing 
full low central telescope mounting. 


Ven, ies 
MARLIN 336’s igh Power Repeaters 30/30 and .32 cal. 
*Prices slightly bigher west of the Rockies ‘THE MARLIN FIREARMS CO., NEW HAVEN, CONN, 


Py Said 
Cat SS 


MODEL 336 CARBINE, with full maga; MODEL 336 


ING CARBINE—6 

Zine of 7 shots and 20" barrel is ideal shoes, 20~ barrelhas the balance and 

for fase shooting ia brush and from feel on longer rifle, yet handles fase 
seback. thick cov $61.45° 


i 
rt Co, Dept. 76 New Haven, Conn. J 
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“Why do it the hard way? 


Get an Actionrod!”” 


Once you've tried Actionrod’s live action, 
you won't forget it! 

delicately bal- 
sive to the touch, Its “e 
the result of 


Actionrod is solid steel 
anced, respe 
tom-built” f 

} perience in tapering and ten 

{comfortable as your old fishir 


s of ex- 


For easy, effortless casts . 
greater accuracy every time . 


need an Actionrod. Your favorite 
sports store has it. 


ORCHARD INDUSTRIES, Ine. » Detroit §, Mich, 


Weige- ype 
Reel Lock 


ACTIONGLAS Orchard’s greot new 
development in gloss rods. Available 
In casting and fly rods. $25 to $35. 


“SOLID STEEL 


WITH LIVE ACTION” 
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Box Magnifies 


Tus 8%-oz, electronic sound magnifier 
does for people whose hearing is slightly 
impaired what eyeglasses do for those who 
are nearsighted. Called the Hearette®, it 
is designed to be carried in a pocket or 
handbag and held to the ear under condi- 
ns where the sound level is below that of 
ordinary conversation. At full blast, though, 
it’s said to increase the power of sound to 
the ear more than 100,000 times. 


ound 


STAPLE 
LOCKS 


Stapling Gun Speeds Wiring 

A xew pistol-grip staple driver, shown 
above, makes quick work of clipping elec- 
trical wiring to baseboards, walls, door 
jambs, window frames, or rafters. Made by 
the Heller Co., of Cleveland, the gun ha 
been adopted by the Bell Telephone Systems 
for installing low-tension lines. Insets show 
its ammunition-staples in different colors 
to match the wiring—and how it pushes 
them into wood or plaster. 


“t's always fair weather when good friends 
get together”. ..on their Harley-Davidsons! 
‘And you're always headin’ for fun... when 
you hit the thrill-trail to exciting race meets, 
Fileimbs and endurance runs, to delightful 
sightseeing trips and gypsy tours, No sport 
in the world is like motorcycling, no pleasure 
like riding a super-smooth, powerful Harley- 
Davidson... champion of motorcycles! 
Owning your own is easier than you think. 
See your dealer today. Mail the coupon now. 


WARLEY-DAVIDEON MOT 
Dept. PS. Milwaukee 


Send free cops 
fled with mo 
stories? also 


e—z) Street or RFD. 


city. 
eo 
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(t's Kester 
METAL MENDER 
ACID-CORE SOLDER 


FOR ALL 
METAL 
REPAIRS 


Insist Upon 
Kester Flux-Core Solders 


Mender, the handy 
"tool kit” size package of acid- 
core solder, is the home . 
man and hobbycraft worker 
standard for all metal jobs. 


Kester Radio Solder, plastic 
rosin-core, is also available in 
the handy coil size, The finest 
solder made for all electrical 
and radio work. 


Hlandard for HomeUse 
Since 1899 


Kester Solders are 
also available in 1 
and § 1b, units. 


xesrer sowwer company AUN 
SOLDER 


“201 Wrightwood Avenoe 
‘Caine 3, lincls 
Factatlen Also AL 

(Newark, New Sorter - Brantford, Canada 
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BETTER CONTROL" of Growing Conditions 


a 
= 


* Azailable Plant Food Soll Moisture» Soil Acr- 
Sion's Insect and Pest Gontrel= Soil Temperature 


with a SEAMAN ROTARY TILLER! 


A SEAMAN ROTARY TILLER means better and lower 
Gost seedbeds . « « better control over vital growing 
factors. Many” Seaman users report increased crop 
Fields (often 385% or more). 

HERE IS WHAT HAPPENS: The power-driven Tiller 
tines break up clods and aerate the pulverized ground 


‘which helps warm up the soil, hhasening seed ger- 
jation and promoting earlier maturity, Some users 

by silling with hood up,'also helping 
insects, 


‘The ‘pulverizing action. alg, creates more capitla 
Tot water to follow. You lose less water and 
Pucrients through ‘erosion, evaporation, and’ leaching. 
Fertilizer is mixed chroughout the topsoil depth for 
quicker and more elective decomposition, 
Power toke-olf and motorized units (gos ar diese} 
Ff tillage widths. Welte for Bulletin NSt 
and see your Soomas dealer. 


SEAMAN MOTORS, INC., 


365 N. 25th Street 3, Wis. 


ts catalog 


He Torg-tess Axles. 
HK Bull Dog Hitches 
KE Porking Jocks 


+ Send for your copy TODAY! 


HAMMER BLOW TOOL C! 


D-33, Wise 


SAVE ALMOST 50x 


Regular Price 


$4.95 I 


Nee 08. Goan 80 


6668669 


Ratchet Socket Wrench Set. 


Seta ee es 


2: 


aan ised ane ad “pie 


1G CO., Dept. 35 
Baltimore 2, Md. 


Here’s what it does 


‘A SMOOTHER ENGINE IDLE— 
WIDER SPARK GAP HELPS 
ELIMINATE OCCASIONAL 
MISSING. 


IMPROVED GASOLINE ECON- 
OMY-PERMITS BURNING OF 
LEANER MIXTURES AND RE 
DUCES MISFIRING. 


INCREASED ELECTRODE LIFE— 
UPTO 200% AND MORE. 


IMPROVED RADIO RECEPTION 
=REDUCES SPARK PLUG IN- 
TERFERENCE WITH RADIO, 
RADAR AND TELEVISION.* 


‘Within 35 mv/m from $40 ke. 10 150 


‘50 ft, ni 
‘Auto-Lite Spark Plugs — Patented U.S.A 
BECAUSE OF 


PLUG PERMITS WIDER 


AUTO- 


— 


30 neat are the operating 
S advantages of t entific 
Auto-Lite development that car 
owners everywhere are replac- 

their regular. type spark 
with Auto-Lite Resistors. 
service station 
operators, garage men, Police 


LITE 


Acclaimed by car owners coast-to-coast 


Departments and taxi com- 
panies tell us of their enthu- 
jasm for the smoother idle and 
proved gaso! y 
experienced. 
See your Auto-Lite Dealer to- 
day for a complete new set of 
Auto-Lite Resistor Spark Plugs. 


Toronto, Ont. THE ELECTRIC AUTO-LITE COMPANY Toledo 1, Ohie 


ITS LOW RATE OF ELECTRODE EROSION, THE NEW AUTOLLITE RESISTOR SPARK 
INITIAL GAP SETTINGS AND MAKES THESE ADVANTAGES POSSIBLE. 


SPARK 
PLUGS 
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worto's 
LOWEST PRICED C: 


AR 


CLEAR-GLOSS VARNISH 


Yes, and win difference! has chat, WHY BREAK YOUR BACK 
long-lasting cont of Lins Clone 
Varnish protects and beautifies MOWING FIELD OR LAWN? 


printed lino- 


ge ee 


ms 
fd effort mowing feld or lawn by bulld 
ing their own whirl type power mower, 

ccording rea a nt 


INSTRUCTIONS 
erages. And 10 EASY 


to use—just brush iton! your own 


foe to fen: 
devs hour of tune and back 
Today for FAK informations 


T&H MFG. CO., Dept. K-L 
Ha EST, nancetty 3 Mo. 


At your paint, hardware 
and department storet 


constantine MASTER MANUAL 
Get the Most Fun From Your Hobby 
incerta 


Sy Spy ed 
bates 


Ina" Bend ac" Coany andre 
FREEIFULL YRS. SUBSCRIPTION | 
foemins and crate, pet gene 
Eee 


AuseRr 
oa"u East 138th Street 


The tae oes DYNAMIC etorcea ARC WEL 


Industrial Transformer Type 


only 
IT WELDS e IT BRAZES e IT SOLDERS 328° 
EASY TO OPERATE TRANSFORMER TYPE WELDER. if 
FARM IMPLEMENT REPAIRS Pro: fou cap lear. to re owing 

4 Puien PERATING INSTRUCTIONS 
WORKS on IRON, STEEL and other NISHED fate with helmet, rod 


YOURS at NO EXTRA COST! SROs 


lectrie Are Torch wort 

ith every DYNAMIC WELDEI 

"OREN (illostrated) Act now to xet this valoable premiam 
Ae single low price of welder gal 


ER CO. Dept. 23rd St. Chicago) 
Send me FREE details of your ELECTRIC Ave Totch 8 
1 Gite Offer and Dynamic Welder 10-Day TRIAL OFFER. » 


bons and cables: 
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with a 


DEL. 


MIL AY EE 


Multiplex 
|Radial- Arm 


One Multiplex 
does all this — 
and more! 


¥ Cutting arm rotates 360° — you get an unlimited number of sow 


positions! 


V You get 100% mitering capacity — you can cut full-leng! 
both right-hand and left-hand — from 0° to 90°! 


Your nearby Delta distributor name of your Delta distributor 
has a complete line of Multiplex under “Tools” in the classified sec- 
models with motors rangingfrom tion of your telephone directory. 
Y2 H.P. to 10 H.P. and rip ca- Send coupon for free bulletins! 
pacities from 2” to 6”. saapect 

them there. See for yourself the 

Delta Multiplex features 


speed, convenience, capa- 
Sige tol aed DELTA MANUFACTURING DIVISION 
cat abou’ buying Gd easy [ee20°E- Vienna ‘Ave Milwaukee |, Wis. 


it terms. Look ‘Send me free bulletin descething th 
credic terms. exe Tine’ of “Delta ‘Slultipiex Halal Arm 


miters, 


‘il shew mote th it 
oh aa ay aa 
noe ts 

FAR SE et te Paige 


“*Prices subject to change without notice = 
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BUILD YouR OWN TRAILER 


R GRINDER- BUFFER - J1G SAW 
FOR ODEL POWER-SHOE SHINER 


‘All New Material with TIMKEN BEARINGS 


BUILD TRAILERS For: 

@ STOCK © FEED © BOATS © HORSES 

© SPRAYS © FENCE © POSTS © GEN. UTILITY 
© DOGS © MOUNTING UNDER ELEVATORS 


Genuine Ford 16” demountal 
square axle, 5 
Stub assemblies and f 
Order from Ad. Immediate Delivery 
DEALERS—Write for Discounts 


STANDARD EQUIPMENT CO. 


14-8 ‘CEDAR RAPIDS, IOWA 


solid steel 115° 


wher 


Tnatruction book 
GUARANTEE I you se 


U-BUILD-IT 


TRAILER COMPANY 


suppl 


+ all ports to size 
for asy assembly 
of complete metal trailer 
body—Roof Caps, Roof 
Bows, Doors, Complete 
Chassis, Roof Corners, Roof 
Ends. Build this modern 


HANDY ELECTRIC HOME 


PAINT SPRAYER 


37 and fe lene 


MODERNIZE YOUR KITCHEN 


SAVE 2% THE COST! 
ated ma 


ieee 
Only 


$100 
nt 


= 10 DAYS | Weighs 
FREE TRIAL 7 oni 2h Is 


w AEE wea yourself out uaa 


rushes? VIBRA- 
realy” tprays. plossy “enamels. 


Figticariswttcaaash | cm BINOCULARS 


7ag0 muLiTaRy 
IND. Foc. 


fons, concn ts 
Scroens, cabinets, venetian blinds, metal equipment, ote 


Send NO MONEY—10 Days’ Trial 


ivery, oF sen 
full’payment now and We pay delivery. Order NOW from 


FOSTER PRODUCTS, Inc., Dept. sG41 
179 Wooster 51 New York 1 
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Leather Cases—We Pay Postage—) 


BROWNSCOPE Co. 


© Akal kil 


TO ANY MAN'S LIKING! 


the finest single shot bolt “ 
evion 22 nin pre ronge 


oppo Co) 
Pioneer 
138 


Model 765 


FEATURES? Plenty of ' 


models twice os expensivel 


—some not found on 


EXCLUSIVE 
ACCURACY? The kind thot only H & R “Bull's-Eye"* VE 
Brooch Rifing providest ato! 

ECONOMY? Yes, sit You'll gasp ot the low $13.50 price. ad 
Soot! 
or complete specifications on the “Pioneer 
(on cH HR fre quality orm, write toe 
LOOK AT THESE EXTRA “PIONEER” FEATURES! 2 
1 EXCLUSIVE: 
2 EXCLUSIVE 
3 SPECIAL Side tums F SPECIAL 


Harrington & Richardson Arms Co. 
365 Park Avenue, Worcester 2, Mass. 


food condition, with case $65 Value’... $42.50 


fond with chat. 3180 Values “ot $95.00 


ioomden feather news .. $5.00 & $7.50 
Binocular Case. new. $15 Value........... $7.50 
TELESCOPES, US. Xs: 329.50 


Te'power with cass, Val. $125. 


eelbeobaa™™. : $2.00 


Bidnvina Levees: non $2.00 


ovr. TRIPODS for Lev 
Sunrtvs cove, Wier Used Good Condition. $5.95 


Vaite $15.00" Specetones. ve. $13. 3.50 
EOvemm ase gg Genre ee 
‘Mony snedvertied speciels. Whot do you Need? 


‘Send 25 for our New Gun & Sporting Goods 
Cetsiog=with Annual Gun Digest, both for $1.80. 


Ea tlcc EY] tore Shope 


11 S. 16th St., Phila. 2, Pa. No COD'S* 
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se .New All Wi 
AC Veiver ite 
POLISHER UNIT for 
© Polishing Waxing ; 
° 


Complete 


‘A ALLEWOER & CO., Dept. 57.71 1966 E. Forest, Berle 7, Med, 


GROBAN'S 
SURPLUS B 


GENERAL ELECTRIC 
8” Sealed Beam f 


FLOODLIGHTS 


300 Watts, 110 Volts, A.C.-D.C. 
Hos countless uses for 


sii HYDRAULIC PUMP 


Brand, New 
nde 


Outstanding Surplus Value 
IND NEW —GUARANTEED 


RINDING WHEEL KITS 


HUNDREDS OF ASSORTED ITEMS — A 
FOR CUTTING, 


ORDER birecr FROM ‘aD " 
Send payment or purchase order today 
SATISFACTION GUARANTEED 


210 rorutar science 


ARGAINS ::.zae 


Brand New 


HALE, FIRE 
IRRIGATION 


High Volume 


CENTRIFUGAL PUMP 


Mra.by Packard Motor Caro, 
Ready for use on any pumping need 


Belt Driven 
7, Cominituaat Pump 


Use 
DRAINING ‘usewewrs 


Home water 
‘SYSTEMS 


FIRE PROTECTION 
PRESSURE BOOSTER 
IRRIGATION 
DRAINING PONDS, 
TANKS, ots 


GROBAN SUPPLY CO. 
1507 SOUTH MICHIGAN AVE. 


Chicago 5, Ill. Dept. 


GROBAN'S-WAR 


SURPLUS BARGAINS: 


MINIATURE High Specd 


ELECTRIC MOTOR 


Vickers MF9 Hydraulic 


PUMP or MOTOR 


complete with mount- 
ing kit ready to install 


Rau 


PRESSURE GAUGE 


ADJUSTABLE RELIEF VALVE. .$2.95 postpaid 


scuintis $22.50 


New, 20-page Mustrared Hydroulle Man- | fran 


FREES wy coiscrs acpi "ea 


orephe ond 
eck hyareviie 
=o 


SELF-PRIMING 2p 


ORDER DIRECT FROM ap 
Send payment or Purchase order today 
SATISFACTION GUARANTEED 


$10.95 


GROBAN SUPPLY CO. 
1507 SOUTH MICHIGAN AVE. 
Chicago 5, II 
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3 GREENLEE 


HANDY CALCULAT: 
G 


Build 


your own SMITH Compressor 


Operates spray guns, rock drills, tempers, paving breakers, 
rendblosting . - enly 1 gallon 


Write for complete informotion! 
GORDON SMITH & COMPANY, Inc, 
405 College Street © Bowling Green, Ky. 


CIRCULAR SAWS 
LIKE AN EXPERT 


Solves many other 
woodworking problems 


in seconds ¢ 
ony 10 
Easy to use. Fost... simply set dial 
of GREENLEE Hondy Calculator to get 
meosurements; slope per fect in de- 
grees; comparative hardness, weights 
ond workability of various woods; 


bit sizes; noil specifications; tool 


shorpening hints. 6° diometer heavy 
varnished cardboard. Special offer 
by maker of famous GREENLEE tools. 
Send 108 to Greenlee Tool Co., 2124 
Columbia Avenue, Rockford, Illinois, 


CREE 


Tot 
Herel d il 
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Send Check or Money Order $1.85 ea. 
Set of Two $3.55 Set of Four $6.95 


‘Mufflers—All Ford, Chev., Ply. $4.45) 
Alll Buick, Pont., Olds, Chrys. 

Dodge, Hudson, K.F, Pack., ete. $5.45 
V-8 ond Mere. Duals 


‘A SANDEE Sportone will outlast two ordinary mufflers ond 
give More Powerl More Speed! More Mileagel—plus a tone 
vality unsurpassed. 


SANDEE MUFFLER CO. 5643 Corryne Pl. Culver City, Calif. 


‘aTAtty your GREATEST IDEA YET 


machine [ia POWER TOOLS! 


for 
woop 
METAL 
make mother’s or wife’s FIBRE 
sewing a pleasure. Easy GLAss 
to install. Fits all machines. LEATHER 
+ 7 Speed Foot Control seman 
* Cord Set 
* Complete 
Instructions 


2- TONE LUGGAGE 
CARRYING CASE 


y 
IENTAL SALES COMPANY CASCO'S NEW 
235 E. 59 St. New York 22. N.Y. 40-Pc. 


NO MORE 
TROUBLES) never before such a practical power workshop. 


Hangs up—every tool ready to use...takes the clut- 
ter off your workbench! A super-sensational value! 


gxolid hardwoods, Caxeo's 
40 


and famous Case 
Always ready to spe 


re professional looking! 
27,000 RPM fractional HP motor, AC 
asco pencil-grip! Radio stutle supp) 


§ Amazing New Car Lighter! 
UTICA TOOLS VIS-O-LITE 
For More Tool Mileage 7 = Eliminates fumbling 

in the dark! 

on the road! 


O-LITE pops out swtomaticaly, when 
ile you're lighting he lighter 


| Helps keep your eyes 


VIS-O-LITE illum. alone (uses your original pop= 
| cut unit)...$428 Replacement pop-out unit only...$1,30 


UTICA DROP FORGE & TOOL CoRP. 
UTICA 4, NEW YORK 
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=o 500" 
by building your own 
arc welder 


Here's how you can do it with 
one of these HOBART units. 


{for your wor 
portable end stolionory. 3. Con- 
Rect your own gas engine oF 
power sour 


Ge alter thos: 
No need wel 
Yactory 
HOBART help vow 
with profitable ore. welding, by 
Building your own. 


BIG PAY jobs. 
own 9 com. 


No limit to possiuilities ond uses 
Do are wolding af highest quality 
fon all hinds cf work, Momufoctur- 

maint ‘Gen. 
te teols, pel ance Piiohts ond 

It will pay you to investigate 
the complete line of A.C, ond 
D.C. HOBART ore welders,” Built 
or every neod. Moll the coupon 
feday tor more information. 


NOBART BROTHERS COMPANY 
Box PAS, Troy, Ohio, U.S.A, 


by nonanr| 


‘ONE OFTHE WORLD'S LAREEST BUILDERS OF 
ARC WELDERS 


Quick, thorough training for you 


in orc welding. 
The HOBART 
rede Schoot ot 
Ton complote sr 
Check coupon 


Fea BuOTHERS Cox 4, Tay, io 
Plea send deta on items hacked 


Foe 
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CARTWRIGHT’S 
| TRU-CUT Tit TIN SNIPS 


Easiest 
oak 


Handy tool 
Jobe, Lightweight—will 
‘cut 18 gauge sheet metal 
Very ‘finest for cutting 
fetal accurately to any 
‘imple or complex pattern 

‘Check These 7 Tru-Cut Features 
- Cots a, perfect cele 


peid on 
ath orders 


feuting. 

ing. Stay Sharp Ls 

five Yea of Servet et ecu 
ip today. It dealer 


J. CARTWRIGHT & SON 
Dept. 5P-4 Soi f 
California 2 


Malaga 


© The 1949 edition of the famous 
Center Tool Co, Catalog is now 
Every ‘workshop owner 

should have a copy. 240 pages full 
of illustrations, descriptions, and 
prices of the latest tools made by 
‘st known manufacturers in 
-S, You pay the cost of printing 


your 
‘Prompt delivery on most tools, 

id check or Money order to- 
‘day! 


CENTER TOOL CO., 153 Centre Street, Dept. D, New York 13 


0” SHEET METAL BRAKE 


eres Order direct, eteh or C20: 


VISE BRAKE MFG, CO. 
1116 So. 27m st. ce 


AMES 
UNIVERSAL DIAL INDICATOR SETS 


oun:pmce. maeiemate 


$150 


You get o complete set including Diol Gage with hi 
tochment, Bor with Upright, Clamp sliding swivel, Dial h 
fed ond three contac! points. Hole attachment also, con 
jsted to almost ony position, ond used in ploces inoces 
te ordinory indicators, All this clong with @ beautiful bex for 


aly $15.00. 
‘Write today before limited supply of there AMES KITS ore 
Mew York, Me Ye 


exhousted. 
183 Grand Street SID TOOL CO. 


Electric 
Sprayer 


UNIQUE! Spray 
enamel, lacquer, var- 
nish, shellac, light 0 
ctants and 
A 


* Mortises 
* Taps ¢ Drills 
* Sands © Carves 
* Shapes ¢ Routs 


finishes—no runs, no 
streaks, no brush marks. 
Uses no hose, motor or 


tank—no accessories | | 
‘GUARANTEED! needed! 
godiay factory FAST! Just plug in to 


ntee, Money back if 
atisfled on 3 lays 110 volt AC line 


ont —press trigger—and 
spray. A real work saver 

Postpaid—send cheek ur —does the job in half 

M0. C.0.D.'s accepted the time! 

poatage extia, (In NYC. 


hdd the tard COMPACT! Pistol 


WITH 


atlas, 


1234" 


BALL BEARING 


DRILL 
PRESS 


TEAL HIEENE EINE iiiiieaninnt: CER SO 


You get yourself a whole shop full of tools 
for money-saving work around your home when 
you install an Atlas drill press and accessories, 
Mortise and tenon joints for tables, chairs, doors, 
screens, cabinets... fluting, reeding, inlayiny 
precision drilling and tapping for making and 
repairing home equipment... the jobs are almost 
endless that this one fine tool will do. The Atlas 
54 has ball bearing “floating drive” for smooth 
running and lasting accuracy. Send coupon for 
full detail 


trol for easy one-hand 

6%" x 4" in si 

ECONOMICAL! Costs less than a set of good 
brushes, Saves on materials. Outfit includes gen- 
erous supply of nozzle dises, 25 oz, Mason-type jar, 
and 8-foot insulated cord, No extras to buy! 


GLEAM Products Corp. Dept. PS 


WHITESTONE, L. 1, NEW YORK 


8” 
TILT/ARBOR SAW 
Work stays flat, saw ciles 
for angle cuts, Safe, sure 
Cuts to 2 
table sizes « 

Send for Catalog. 


GOTHAM HOBBY corp. 
107 East 126th Street New York 35, N.Y. 


orand yovelasaivastaieg) 
c CO DRILL PRESSES i 
© TiY/anton saws 1 
Nome. 1 
Addcess 1 
— ————— ! 
ATLAS PRESS COMPANY i 
1 
for folde ™ ON H 
for folder TOOLS FOR 
oDWORK! Hl 
D. W. ONAN & SONS INC. sabe Me | 
2794 Royalston Ave., Minnéapolis 5, Minn, Ca .2—_ a a 
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GET AWAY IN 
THE WILDS LIKE 
A REDSKIN! 


There are deep, dark waters and sunny 

yools that call ‘you away in the woods, 

hunt and fish like an Indian 

‘amp in a world of your own, An 

ywn craft is an Indian craft—made 

strong and balanced for safety. It's a pass- 

port to pleasures away from the crowds. 
It will last you through 
FREE CATALOG shows ait 


REMOTE POWER CONTROLS 


WORK AT ANY DISTANCE—TO TURN 
* Dampers, Vents, Valves 


Speed Controls 

1n Remote Indi 
When shaft of one unit is 
turned, other will follow precisely 
to""the ‘same “position” Develops 
21.'Ib. in. of torque. Simple elec 
trical ‘connections. 433". dia. x 
Sts" tone, Solid bronze’ corrosion 
roof housing. Operates on 115 V 
60 cy AC. Complete instructions. 


95, 
Steck Me SELY 59%, 


OSCILLATING ELECTRIC WINDSHIELD 
WIPER MOTOR 


Malt Orders add 25¢ each for postage ond hendii 


ELECTRONICS CO., INC. 
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Unheard of value—Sturdy all metal 1 
bandsaw, cuts wood, metal, etc. Compares. wi 
costing 345. oF more. 


Special inceoductory "P 


im OTTAWA Buzz Mast: 


A faster brash cutter and wood saw- 
ing machine, Propels itself while eu 


‘attachments: sickle bar, rotary tiller, spraye 
nnd pulley for belt work. ‘Thou: 


tit pRers GRINDER 
ah 
Pio re 


ike new ins 
le. using “hand 
‘wheels. Maney= 


Start a NEW BUSINESS 
OF Add te Yow Prasent 


“Gum” Circular Saws 


| JC. MOORE al 


with PENLCO wheels 


aunt 


A saratsons 
SnoP EQUIPMENT 


PARAMOUNT ENGINEERING & MFG. CO. 
1872 RAVINE ROAD. KALAMAZOO. MICHIGAN 


0-K, MRS, SLAVEDRIVER= By TOOLS, SHMOOIST HERE JOEY 
‘AND WHERE SHOULD 1 TAKE THIS LIL OL” 
BORROW THE DOUGH FOR BULL BUFFER ANo 00 
THE TOOLS IT'D TAKE TO ALL THEM JOBS IN. 
100 ALL THOSE JOBS a ex, NOTHIN’ FLAT. 
is ‘3 


=. AND WHEN | GET HOME 
FROM THE PARTY, | WANT TO 
7 SEE,THE CAR POLISHED, THE 
LIVING ROOM FLOOR SANDED. 
‘f° ALL THAT OLD PAINT SCRAPED 
OFF THE PORCH, THE FURNITURE 


robs ANB Wi Yak Waka 
a7 
"wi 


ONLY THE BULL BUFFER 
hos everything you want in @ 


-//TIKE THAT PRICE. EH? 
({ “BET YOU THOUGHT 
S\ BULL BUFFER 


COST THREE TIMES 
HAT MUCH! 


BUFFER AWD ACCESSORIES TODAY 
chuck; with the Bull 
<* eapacity—reduces speed, 
web deci 
drill” speed. 
Bull Buffer car cleaner $ 
1:25 Bull Bufer car polish $1.00 
3 iF dealer, or vend cash, check or M. 0. 
BERTRUM M. MANUFACTURING co. 


3121 Main Stroot__Dealers Write for Name of Nearest Wholesaler Kansan City, Mo. 


c; 
Naa ciacees 


33\a7 =n 
in| 


HURTS: 265 PANTS 
te £2008 


° 
Woot UNE, $9.88 Eee §$SIOUX FALLS 


wna Pas. $2.88 pal SURPLUS STORE 
SIOUX FALLS, S.D. 


pric 1949 217 


Navy SURPLUS BARGAINS 


NAVY DIVING EQUIPMENT 
Mark V Mod. 1 DIVING HELMET 
romplete “with breastplate, neck: 

fend nuts, Mfg by’ Morse 
‘Equip é& "Salvage 
8 ‘ithier-Duns. 

BRAND NEW. Price $125.00 

ALMOST NEW. 

USED FAIR. 

ETURN. VALVE 
with telephone units 
jalled. (extra) $14.00 


co 


DIVING EQUIPMENT 


US “GUIDED RADIO" 
R UNITS 


‘communication between 
three divers and. with tender 
Volume and tone controls. Will 
‘Operate on 12-volt, 120 volt AC 
or1i0 volt Dc 

NEW 

diving 

thapee 

nd tested ‘by: purchaser’ before 


C. & H. SALES COMPANY 


1850 Colorado + Pasadena 8, Calif. 


D.C. ARC WELDER 


200 AMPERES CONTINUOUS DUTY 
me, Wellton rate 

Dares baal tye 

Aonlication, 8 

er ibe teat eee 

od, (A $400" value) 
is than hal 


Or, senel 


Own Welder from Su 
plug Aircraft Gener 
Yor” and we'll include 
literature and catalog. 


sand MY ME 


Make Money ™224<2=2 
Ornamental Masonry 


Eye Appeal Makes for 
Cash-and-Carry Sales 


Millions of homes can use these Orna- 
mental products—urns, vases, flower 
boxes, bird baths, lawn seats, flag. 
stones, etc. Easily’ made of sand and 
cement. Permanently glazed in a range 
of smart colors. Distinctive—atirac- 
tive—quick selling. Selling prices al- 
low 200% to 300% mark up on basic 
costs. Only a small investment needed 
for supply of molds. Ea up in 
shed of garage. Wrive immediately for 
catalogue OM and price list. 


Colorcrete Industries, Inc. 
|_711 Ottawe Ave. Netiand, Mich. 


STANDAR' 


IDE=WALK. Lower 


a 2 Cylinders 


JY Rubber or Steel Tires. 


‘Belt Work 
High Wheels—Free Catalog 
STANDARD ENGINE COMPANY 


MINREAPOLIS, MINN. 
Oe Como Avenue a 


| DRAINS CELLARS, WASH TRAYS 


| } CIRCULATES OIL 


FLASH Your Turns 
SIMPLEX Directional Signal Kit 


$7 QS Sti rosy emg otaating tat 


Pumps 1800 GPH 200 ral, 30° 
igh, uses 4 to % 
mstor Wil not log, S@22 


irae Soe 
Thousands 
LABAWCO PUMPS, BELLE MEAD 3, N. J. 


let, hana ‘turn. The “adaltional, bulbs 
Bash" at Your parking and rear lishts. as 
sell ag at the stwiteh 


Esocciatty_aaatanie 


THE AMAZING 


T AGAIN AVAILABLE, 


NO WINDING 


RUNS 
FoR HOURS 


ALL ELECTRIC PRODUCTS CO. 1795 Northfield & 
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a gfe 


+. Lasts indefinitely. Send your order 
1c paid -C.O.D., you pay postage. 
it 


MODERN mower SHARPENER 
PROFITS 2. ii 
and sit 


INCREASES PROFITS + INCREASES 
FOR LAWN MOWER SHOPS + 
FIXIT SHOPS * LOCKSMITHS + 
HARDWARE STORES * GOLF COURSES + SCHOOLS 
PARKS * PLAYGROUNDS * INSTITUTIONS * 
CEMETERIES * AND ALERT INDIVIDUALS! 


‘Sharpens AU! Reel Type Mowers * Hand, Power or 
‘Gang * 10 t0 20 Minutes * No Dismantling 
No Extra Attachments Needed 


SALES! 


All reel type mowers, from 5-inch edgers to 36-inch power 
‘mowers, are quickly sharpened to extreme ends of both lelt 
and right twist reel blades. Handle, wheels, roller and motor 
temain in place when sharpening is in process. Bed knife is 
sharpened in same brackets that hold’ mower in Rrindiog 
Position. No extra attachments required. One lever puts 
mower or bed knife in grinding position. 100% steel Con. 
steuction. Grinding head rides on five ball 

bearing races. Small, compact, easy to oper- 
Sharpens wood chisels, joiner knives and 


ODERN MFG. CO. )20.5.J4\" O28? 


ENJOY Your Car to the FULLEST 


Other instruments in your car give assur 
fihce that most everyting {sin ‘order. But 
‘about. directions? i 

fe to KNOW you're Hen 
‘with a HULL AUTOM 
Beaconilte iluinated 8. 
‘tan 32.38." AU your’ dealer's. 
Write’ for literature 


HULL MEG.. C0., P. 0, Box 246-£4, Warren, Ohio 


POWER MOWER cars. 


FREE 
PLANS 


SPeciat TASTOAY ,pusces 


ea 


‘a 82 ars Fort Scott, Kansas 


LIVE STEAMERS 


UILD THEM AND RIDE THEM! 


Yar and 1 scile ctnay and para co build eight een 
engines, all man hauling. 11” scale, 72” gauge 
Hudson, Send twenty si ‘Goe) tor booklse. i 
YANKEE SHOP MACHINISTS oxiices"silss. 


| THE BORDEN CO. 


SAVE MONEY—EARN MONEY 
EASI-BILD* Full-Size Pattern 
simplifies sign-making: 


TT ise _Professional-looking signs are ideal for 
your own use—also a profitable spare-time busi- 
ness. Full-size pattern contains three different size 
alphabets with matching numbers, plus four back= 
ground signs. Just trace letters on wood or metal; 
saw and assemble, Use CASCOPHEN glue for out 
door use, CASCOREZ for indoor use or CASCO 
Flexible Cement for gluing metal to wood, 

cope. 1040, Eas-Biid Pattern Co 


Follow These Directions. 
Solve All Your Gluing Problems: 


For boats, outdoor furniture. sports equipment 
—joints that must withstand outdoor exposure 
—CASCOPHEN (Resorcin Resin Glue). The first 
completely durable glue available to home 
craftsmen. 


For furniture, toys, heavy-duty repairs—strong, 
stainfree. moldproof, highly water-resistant 
CascaMire (Urea Resin Glue). Mixes quickly 
with cold water! 


For models, photo prints, labeling —general 
home, school, or office gluing. use the new, 
clean, white, fast-setting CASCOREZ (Poly- 
vinyl Resin Glue). Liquid, ready to use! 


SEND COUPON FOR SIGN PATTERN TO: 
Vasco Pattern Dept. PS49 

1 PPO. Box 215, Pleasant 

1 Enclosed is . 

1 below. 

1 (_) Signs and Name Plates, Pattern No. 74—25¢, 
| ( )32-page Pattern Book illustrating 94 pat 
1 

1 

1 

1 

1 


lle, N.Y. 
# for pattern and book checked 


tern projects—20e, 


Name 


Address 


+ CHEMICAL DIVISION 


Makers of Casco Glue: 
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BUILD. IT — FIX IT 
" AMBROID 
“IT STAYS STUCK” 


Since 1910 Ambroid Cement has 
been the Standard product in 
its field. Ready-to-use, quick 


drying Ambroid is Waterproof, 
Transparent, Flexible, Extra 
Strong, Heat and Corrosion Re- 


assembling and rep 
Ambroid handy. At your sup- 
plier or send 25¢ for big 2 oz. 
tube postpaid. Money back 


Also 50¢ 4 ox. tube. Pts, 
>\ ats., gols., for industrial use. 


Sharpon Sa 
with TREYC 


+ + shipped prepaid, 
Model 
No. Sow Site Price No, 


2807" - 8” $11.95 280W 
100 7" - 10" $14.95 100W 
120 7" - 12" $16.95 120W onde 
130 2” - 12" $23.50 130W **ee* 
| Medel 130 ideal for commercial saw sharpening shop 
‘Ale eveilae laden Fagers for shore 
ening’ 1-7" diameter metel-working 
Saw or sews fo citer motets far woe 
on Toble Top ot $9.50 
Speci your winding wheel ole soe. 
TREYCO PrRopuctTs 


264 HARTFORD AVE. DEPT. PS$__ BUFFALO _17._N.Y. 


See 


ITSELF 
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SURPRISE VALUE 
100 Pieces for 
Bleetric Grinders 


ZIPSCOOT™” F9z { 


DURA WEAT ELECTRIC. 636 


BARGAIN! 


HIGH SPEED ROTARY FILES 


Set of 5 Assorted $2.00 
"19 2.75 
” 735 

10.00 


a> shan WE BUY SURPLUS TOOLS 
SID TOOL CO., 183 Grand St., N. Y., N. Y. 


BUILD YOUR POWER TOOLS 
Se 


WITH OUR GUARANTEED INDUSTRIAL 


/ BALL BEARING ARBORS 


FOR HANDY, EASY TO USE CONVENIENCE | 
YOU CAN'T BEATA. | 


CARLSON 
RULE¢ 


WITH 10-SECOND 
BLADE CHANGE 


SPEED2TEAM © 


FOR FINE WOODWORKING 


BY GETTING 
And with a Carlson AN EXTRA 
Rule you can buy an WQUUY3 
extra blade for about half 

the cost of a new rule. When a blade 
is accidentally damaged or numerals 
become worn, you don’t have to buy 
anew rule. just get an extra blade 
and insert iz without opening the 
‘case. Presto, in 10 seconds a "new" 
rule for half che cost! 


‘ASK YOUR HARDWARE DEALER 


STEEL TAPE RULES 


CALIFORNIA | 
| 
| 
| 


of stability 
engineered for lasting 
accuracy. Ball bear: 
ings. Cuts to Gta 


How to mike INSIDE with 
OUTSIDE Micrometer 


ps a 


SANDER 


10" disc, 4" belt. Sands ale 
most every shap 

fu-on ball b 
tiltse Bele can 
in vertical. posi 


it YOURS TODAY. 
orders shipped poat-ps 
‘Wille for free circular 


siMat 


VI Al Wey, Glendale 1, Cali 


Porch, lawn and household furniture, vale 
nces, window boxes, toys, games — the list 
is almost endless of the ways you can save 
money with these fast, accurate Power King 
tools in your workshop. 

The Power King band saw gives you un- 
usual capacity for all types of bandsawing. 
‘The big belt and disc sander sands any width 
boards, angles, curves. Both tools are made 
by Atlas to industrial quality standards. Send 
coupon of postcard for new 36-page catalog. 


PRINT YOUR OWN 
POST CARDS 


COMPLETE = ] 
} 


Bo oures 


only 
037.50 6 


‘Amazing results in sales, inqui ier -------------- 
f 


facts , staves time and money’. very easy 
to use GEM STENCIL DUPLICATOR 1 
HE SesiToe Alvcruing, Amouncemens, Novices: Ill 
Labels, Forms, Price Lissshundreds of uses fot 
every’ type ‘of business and organization. 
Comes complete with all supplies, instructions 
‘and 60-page Book of ideas 
FREE TRIAL OFFER: Try it before you 
buy ie! Waite and a GEM OUTFIT will be 
37.60.0r return the GEM, no questions asked. Mil 
BB The GEM must sell itself: you be the judge. 
BOND EQUIPMENT CO. + Dept. 151 
6633 Enright Louis 5, Mo. | 


SEND NO MONEY - FREE TRIAL OFFER 


MAIL THIS COUPON TODAY 
ae eS 
Address 
City, Stote. 


"Si ATLAS PRESS CO. 


(42. Pier St, Kalamaren, Mich, 
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AMAZING NEW 


Waren 


DADO SAWING WASHERS MAKE 
ALL THESE CUTS ON YOUR SAWI 


Smooth, accura s grovvens- 18 widths, any ECONOMY VALVE SEAT CO. 

‘angle, No chatter, no burning, chewing, or ver 

saaie. No Caster oo ree ewe or 3122 N. California Avenue, Chicago 18, Ill. 

matic adjustment! 5 sizes St any saw arbor— 
. See your dealer or use 

couipon below! Satisfaction guaranteed. 


[WARREN WASHERS CO, DEPT. 1 LEATHER BELTS & ees 


1 Medbury Ave., Detroit 2, anda. pat to follow 
Enclosed $4.95 for one set of wena Washers, "tw western ona 


SIX FINE rT SCREWDRIVERS 


LIFETIME UNBREAKABLE AMBER HANDLES 
‘ONE FOI a 
pane ie 


ndiee-soe 
sO tempered. tool 
itn ney fei 


THE LESTER. COMPAN' 
7.0. 00 Sta EMIEROG 9 LINOIS 


© The MOW-MASTER make 
mulch of clippings. ‘The new MO" 
[ASTER sips right through short or 
jeeds. Powered by the 


ROPULSION ENGINE CORPORATION 
Dept. 1149. + 7th & White Eagle Rd. + Kansas City 15, Kansas 


Mthout obligetion, send me free lterature describing MOW-M. 
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7 Amazing Features 


© Telescopic Farks—just like the big 

jobs! 

‘ Hand-operated clutch, smooth, si- 

ent and hard-wearing! 

© Foot-operated Gear-shift—the eas- 

jest and safest way to change gear! 

@ New Right-hand AMAL Twist- 

Grip throttle—for instant and swift 
celeration! 

Full-valanced mudguards—real 

weather protection! 

© 15% lighter than others. 

only 150 Ibs. 


Weighs 


@ Designed and produced in its entire- 

ty by world-famous B.S. A.-Sunbeam! 
/ a eouwon | 
"2 =| _scoupon_=sC| 
= | TEAR IT OUT NOW! | 
N EW! 7 . wg | meg retms oe eae ot te | 
= Low-priced, lightweight | 2's ice "smesr i | 
H Nom: | 
GA bantam 125 |: ==) 
| 
This outstanding lightweight than any other motorcycle | RICH CHILD CYCLE CO.,INC. | 
looks and performs like many you've known...and it's built | 22 Eas 29h Suect, New York 16.N.¥. | 
far bigger and heavier models to rigid specifications for | find 2510 West Slaunon Avent, I 
onsumes less gas t————————-————-_-. 


cars of reliability! 


= ELECTRIC WELDER 


AG or BC 410 Volts 


S"year written guarantee. 
intial of money back. Hebe 


Order Yours TODAY I wilt 


It you w 
Suttons 

itn Aafustable Power and Amaning Accurat 
Resut’ ENJAMIN H.C PELLETS. WRITE 


ain BENJAMIN air 


RIFLES PIONEERS - LEADERS PISTOLS 


SEND FOR FREE FOLDER OF LATEST MODELS TODAY 


ts AMERICA'S HOBBY CENTER Inc. 


56 West 22 Street, New York Tl 


* Dept TEN 


=60—Orisinally, de- 
~| ited “cor heavy jndugerial 
bse, now for “home 
Bpreshop. Gan ‘be attached 
directly ha 

(Gee iivatration’ elit 
chatter and vibration 
be cutting action. Blades can't come out 
“set screws hold them securely” Com~ 
leks. wiih, YOUR CHOICE GF ANY 
PAIR DOUBLE-GROUND, BLADES: 

BHOWN BELOW. only $12.95. 
MODEL =50—Same as Model =60 but 
Without exclusive pilot Gearing. De- 
Signed for intermittent shaping: over 
100 different. shapes ean be cut. Complete: with ANY 6 
LADES OF YOUR CHOICE SHOWN BELOW: only $8.95. 
‘All Aladdin tools are guaranteed. Postage prepaid with 
i GS. BD" plus’ postage. GET YOUR 

IN TODAY. 


ALADDIN TOOL COMPANY 
3121 Main Street Kansas City, Missouri 
Dealers Write Today’ 


MODEL SA-10—Hi 
duty. industrial 
Shaper of olla steel, 
now priced in home 
Workshop Tanke, Abso- 
~ Iutely, safe — blades 

Jocked in position with 


Forvourcisiesew screws all the. Way 
through. “In ordering. state diameter of shaft 
Complete WITH ANY 6 PAIR OF READY- 
GROUND BLADES SHOWN BELOW. only $14.95, 


ALADDIN WOODSHAPING BLADES 
Specify by number the blades you want. Addi- 
tional blades $1.50 each, $3.00 per set. 


apeit 1949 283 


Thousands of Parts 


or Minery Te Aeon 


We have for immediate delivery 


model of riick 


JEEP TOPS and CURTAINS 


(Weatherizing Kit). complete top, with back curt 
nations 


curtains wit 
ine 


Ex ga 


somplete with Timken ol 
20 Budd Wheels. Withot 


Brakens Aue te ‘3s 
Tounting Manges 


50 With Dual Wheels $69.50] 


dumeter. $3750) 


WINCH CABLE—New with hook. 
oo it lenuth, 


2 Pen PRES SE 
Nera Pon eat end Shipping Selene 
WBE Bae enc $300 


TOW CABLE fii ene eae, tert 


gpg ave for emeresates “Stine Welent 3 ga go) 


UTILITY | GAS TANK 


1901 TROOST-GRI8OO-KANSAS CITY, MO. 


itt AUTO PARTS CO 


PRECISION BUILT 


DS sssenit versshos 


‘operations now accomplished on any drill press 
with fomous Barren Tools ond Acc 
Planing, mortising, rabbeting, shaping, surface 


drum sanding, beading, paneling, veining, edg- 
ing, molding, dovetoiling, et. 


Brecon bull Borron Ws 
rit press nto your mont verso, low cot power tok. 
FULL 10 DAY MONEY BACK GUARANTEE 


BARRON TOOL Co., 
770 ARCHITECTS BLDG. DETROIT 1, MICH. 


NOW! USE YOUR ELECTRIC DRILL for 
POLISHING! 
GRINDING! 

SANDING! 


Werk on curved 
or flat 
surfaces 


ONE-MAN SAWMILL 


To Turn Trees mae loney’ 


LESS THAN. 
‘00 


MOTOR TUNE-UP 
GAUGE 


new—Simple to Use 
eainenpoond 


Ass. 
WORLD'S LARGEST MFG. OF AUTO GAUGES 
OF MANY 


Hydraulic SPEED REDUCER “te 


Variable Speeds and INSTANT REVERSE 
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DON'T LET MR. FISH 
GIVE YOU THE LAUGH 


steno Fae” arenes A WONDER LINE 
rvcrsier gia | WEARS UP TO 


3 TIMES LONGER 
AVERAGES 7 TIMES 


MORE WATER-RESISTANT! 


Fish won't give you the laugh if you use the 
fshermen’s favorite, Shakespeste | WEXFORD 


independ 
EXFORD averages 7 TIMES MC 
RESISTANT too, Assuring you “smoother, 


FINE FISHING TACKLE 
UILT F VER 50 YEARS 


sPULAR STANDARD EQUIPMENT 
START YOUR SHOP NOW! = 2 °*":" 


A. 1 Champion Precision Key Machine. 


, (1,000 Popular Key Blanks. 
"(1 Key Board with Key Hooks. 

C. 4 Popular Locksmith Books. 

D. 2 Locksmith’s Warding Files. 

E.1 Set Lock Picks in Case. 

F. Big Assortment Parts and Tools. 
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FROM CALIFORNIA PROVEN © TESTED * ACCEPTED 


where “High Speed Equipment” originated thouronds of satisfied users 
=and developed into national sport. = your onsuronce of foultle performence 


SCIENTIFIC 
HIGH SPEED EQUIPMENT 


tae nemont in ening perform op 


‘You CAN GET— cones 
NOW iGo 25% mare horses 
gon mileog 


eed. Batter High Speed Performs 
oo ten MINUM: Better Wiphgine Efficiency . 
SPECIAL ALLOY, ALUM Greater Eng Mand Bo 


BUFFED TO CH ee 


Tatra Wi Torburetor 
Acorw NUTS | ADAPTER 


308 


HAVEN of CALIFORNIA 


520 Venice Bivd., Los Angeles 15, Coli 


ATTACHMENTS AND 
ACCESSORIES FOR LATHES 


Describes equipment that will make x pe 
your lathe more versatile, such os: Salina tetany at 
Scitinte, barrows din bullese, epray, 
Milling Attachments Center and Steady Rests baal, grind, saw wood, ots 
Taper Attachments Steel and Brass Collets ‘orthra your denier. Ye . 
Bed Turret Collet Attachments ZI qrowye rragrses Fost mode 
Electric Grinde Chucks, Tools, etc. tein. we plot Sree: 


‘SOUTH BEND LATHE WORKS, 456A. MADISON ST...SOUTH BEND 22, IND. 


WRITE FOR CATALOG 77-U TODAY! I PERM 20! Front Street. Colesbure 


WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hy 

d Bench Type Presses. 32 
illustrating t! 
operated, Electric-operated and Air 
operated Hydraulic Presses. 25 to 


100-ton capacities. 
Write for your copy today. 
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- PROM HOLLYWOOD 


fof dress-up accessories — serving discrimin isis Ciresa Ui 
where Dress-Up Accessories are designed to give 
‘owners and progressive declers from coast to <oost. a-ha Marnie’ tally Te 


NATIONALLY FAMOUS 


MELLOW DEEP TONE MUFFLERS 


$14.95 pair | 


All styles also avaitob! PB yeanoror sTXU 


fooking Stainless Stee! 


—s to fit most cars. 
city make, model ond 
By sent ne ig 


HOLDS TIGHT 
FITS RIGHT 


No Holes to Drill 
PRIME-COATED 


HAVEN of CALIFORNIA faite GUARANTEED 
520 Venice Bivd., Los Angeles 15, Calif Spr OR YOUR MONEY BACK 


300-GAL. HEAVY DUTY | FLECTRIFY YOUR SEWING MACHINE 
RECIRCULATING PUMP Simple to atiach ond operate 


CANAL ELECTRIC co. 


© For amateur beam & tele an e spits, advertising displays and antennas 
SAND OTHER USES AROUND THE WORKSHO! 
‘Ver 80/60 cycle, AG motor 1s precision built 


pune fully euaranteed—Money refunded if not satisfied 

Pulleys, bila abalt couplings. Mandtels and other equipment at 15¢ 

{0 60e- List sent with motors. SPECI hey ast 
Colifornions pleare odd 


TROUP- ENGINEERING CO., 2223-A Grand Ave., ‘long Beach, Calif. 
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WHICH DO YOU LIKE? 


HIDE GLUE 


is best for all 
wooD 


NO ODOR 

NO MIXING 
Ze Vou cneice NO HEATING : 

fron centais | NO CHILLED JOINTS 


They're permanently qt most hardware stores 
fastened yet instantly 


/ available. Simply set the ‘Used by furniture migs.% 
t you wase ia place. 15¢ attsmen, 3 " 
extra-large 
TUBE 


NOW AVAILABL 
x 


v! 


WRITE FOR FREE INFORMA 
MODEL INDUSTRIES, INC., DEPT. 94-5 
63 FOREST VIEW DRIVE, SAN FRANCISCO 16, CALIF. 


ALS 


Blocks 


Available Only Through Snap - on's 
Direct-To-User Tool Service 
WRITE FOR INFORMATION 
SNAP-ON TOOLS CORP. + Kenosha, Wisconsin 
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(i MOTO.TOOL |pou Lettie SANDER 


The “Pocket-Size 

Machine Shop 
HIGH-SPEED STEEL CUTTERS 
—AT NO EXTRA COST 


ez 


"Te: om 
MoTO-TOOL KIT No.2 
23 Acces 


Amazing 
MOTO-SANDER 
a AND POLISHER 


ROWBOATS, KAYAKS, DINGHIES, INBOARDS, | “sust’ cuit’ 
OUTBOARDS, RUNABOUTS, CABIN CRUISERS 


/3 > SEND 25¢ (COIN) FOR CATALOGS 

<7 Colorful Illustrations show ll 

A te Models, 8 Ft, and 
onstruction Det 


OMAK: ae Progucrs 


Only 
$4485 


THOUSANDS OF 
SATISFIED USERS 


DREMEL MFG. CO. * Dept. $129-D * Racine, Wis. 
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YouR 
OWN 


BUILD Swe TILTING ARBOR SAW! 


RECLAIMO 
Oil RE-REFINING Filter! 
seep oll 


5083 Elston Ave Dept. 93, Chicago 30, (DEALERS WANTED) 
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HI-SPEED DRILL 


DRILL, SANDER, BUFFER & 


Hécrdere BERGER a ET ST. 


AUTOMATIC RETOOTHER 


MAKES NEW 


PROFITS 


‘Operate. A perfect 
je 


1 
1 

1 

1 

1 

1 IMMEDIATE 
1 DELIVERY 
1 

1 BURR MFG. CO. 
1 
1 
i 
im, 


8943 VENICE BLVD. 
LOS ANGELES 34, CALIFORNIA 


AG. ‘AIN Only POWELL 


brings you all 


SETS THE PACE) these BIG cycle 
Oo W E ‘ so ow a ‘price 


© 39° high, 71" long overall, wt, 
Woo lbs. 2 


“Luggage rack extro 


0.8. COMPTON, CALE 


Excise Tax In. 
cluded 


© HP motorcycle engine—Bore 
1/16"—Stroke 3-1/4"—24 ev. 

isplocement 

© 50 miles to the gallon 

© Automatic clutch 


© Internal expanding brakes (42 
‘in. broking surface)handle- 


@ Finished in rich block boked 
enamel with chrome trim 


RIDE IT! IT’S YOURS 
IT’S THE POWELL P-81! ; 


Send for Free Folder and 
Name of Nearest Dealer 


‘The husky, lightweight (190 Ibs.) low cost motor- 
‘dreamed about is here! I's the 


eyele y 


Your Ns 


Ad or 


ci 


MANUFACTURING COMPANY 


Since 1927 


‘, ing Hand Tool 
Ne eye en! 
(2 


There's a grect testing 10 being to 
something for yourself, where all the 
profits go into your own pocket. American 
floor sonders make it possible for you fo 
reolize this ombition without special school- 
ing oF a big investment. Begin small and 

‘work up to as large an enterprise 


+— mayo! You desire... It all depends 
1) 


5; Jou ceanisite aus eae. 

1 Pree tot ate kia oa: 

Siied "Opportunies in ect Sur 

fate nc aap ode 

RRB cise 25 cans Sean of somes 
fo aver kena 


AMERICAN 


FLOOR SURFACING MACHINE CO. 


WRENCH 


Dewitt, Nebr. | 


PETERSEN MFG. CO. Dept. E4& eeonee 
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Keep Brushes like New 


At Paint, Hardware, Dept., and 


Patent Cereals Co. 


STOP SANDING BY HAND! 
use the new SWOD-O/LEX 


on curved and irregular surfaces 


Use Send.O Flex om contoured ond Nat 


heels ave in use today! Imagine! Only 
one refill os to sheet 


prom 
below. or send SI depout ond pay balance 
iL COUPON TODAY? 


REYNOLDS @arcutar Saw GRINDE! 


For jointing, gumming, tooth forming and re: 


ELECTRIC SHEAR SHARPENE! 
p—— lver 55,000 Sold—it Must Be Goo 


= Ger Carvorundum eter 4 


nia 

; NEAVY CAST. ALumiNuN 
7, DOUBLE EXHAUST BLOWE 
@ now! $15.00 


] FILE You 
= OWN SAW 


THE SPEED CORP., Dept. F 


Has the 


Lowest Priced Arc Welder sate 


Price® Asc 


- . gives World’s Easiest Welding AT 
“LINCWELDER 180 AC” raeicut 


NOW EVERYONE CAN: swe 
© Repair broken steel and cast iron parts. 
@ Reclaim worn parts with hardsurfacing. 
© Build all kinds of equipment. 
ve it try it at your local Lincoln Weldealer. Get full details ‘*Lowest priced 180 amp. arc welder. Built 


in Bulletin 370, or write The Lincoln Electric Company, Dept. for 220 volt i Accessories as 
201, Cleveland 1, Ohio. shown, $19.01 


FOR ALL MAKES* DOUGLASS Steel-Pack » 


AND MODELS jerformance that excels ® Stamina thot endures COMPLETE 


RACING 
EQUIPMENT 
CATALOG 
25¢ 


DOUGLASS MUFFLER MANUFACTURING COMPANY - 1916 W. VALLEY BLVD. - ALHAMBRA, CALIF. 


JAW 


2.) SWIVEL | GREATEST ENLARGER VALUE 


EVER OFFERED! 
@51155° on NATIONALLY ADVERTISED 
NATIONAL 


Ge C= SER Coin LIGHT 
Snap Jock) 4X5 ENLARGER 


‘Only The Generel could bring you 

fon Amazing Velve such es this! 

Thovsonds sold ot $175.00 — but 

The General's price saves Popvior 
CAPACITY Science readers $115.501 And ne 
INDICATOR need to poy cash! Just buy on 

The Ge: 

Easy, Digni 

Pay = As- You 
Shoot” Plenl* 


Light — Soler fer. 


. unlocks jaws cond Block ond 
stently by @ touch of 


ORDER THIS ebout yourself ond 
A stant EASY WAY warren "cous set 
tock isc Se Cane See 
og 


tHE GENERAL camera company 
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NOON AND 


La ONLY ONE GENUINE Leg 


| First tool of its kind—today's in 
‘Smooth, steady powe 


4 ones foe Sie hora tasers 
pope 


4 AVAILABLE 


| TOOL OF 

| 1001 USES 

= ——————————— ey 
| 


30 Early American Designs 


% et 
‘etc, Each packet 25e postpaid, Send 


Bin St, Rew Britsin Goon” STANLEY 


THE TOOL BOX OF THE WORLD Teta RO 


yy Giff wxcrme HEATER 5 
HOT WATER 
VE MINUTES 


Loose Bathroom 
a ve Fixtures Just Need 
SMOOTH-ON 


REFLECTIVE! 


vis isi COMLAR cans 


SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 


BRI-LITE CO. - 507 sth Ave. N.Y.17 
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“Wellworth” Sensational Offer ! 


WESTINGHOUSE AIR COMPRESSOR 


IDEAL for 
HOME - FARM - FACTORY 
Wherever compressed sir ts needed 
A fortunate purchase from the Government i 
to offer you, this amazing buy ab a small Traction ot Jie 
Original ‘ost. All" brand ‘now, You ‘get the WESTING: 
HOUSE COMPRESSOR and ail of the accosto 
for Only $27.80, Shipping wt. 90 Ibs, De 
tmotive truck or tract 
Belt or, power “nko 


‘Automatic 
Pressure Swite 


va Hr. bons dy sane 
wanes terse D 


driver Shipping 
e.'90 Ibe. 


Special 
Price 9 
Only 

ror ree | an cnton Yates 


/ALVES 


srews' $12.95 BES $19.50 


one RE 


HELLWORTH, TRADING co 
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ALL PURPOSE 
3000 LB. CAPACITY 


CAPSTAN WINCH 


ORIGINAL cost 
APPROX. 


$75 


AMAZING NEW SAFE JIG SAW 
READY! 


Taney, what-nots, torn, oF fu 
at pron: “Tua ‘plag 

Ing. "Phousands sold. Use 
Inlisingron 


FREE 
Circular! 


SYACRD 


%-TON ARBOR PRESS 


tow price 
Deolers Write! 
SYNCRO CORPORATION 


Rochester, Mich. 


$9.50 POSTPAID 


2423 Brook Br. 


Power ratio 
80 tol 


An extraordinary 
Value, Converts rota~ 
tion speed into great 
ower, Attaches easi- 
ly to driveshaft of 
gasoline engine. 
All steel, Spur type 
gears encased in 
weatherproof case. 
Ideal for pulling, litt- 
ing, anchoring, ete. 


A Sensational Buy! 


only 2 4% 


12" diameter, mounting 
flange for, bolting to 
auto frame or boat 
deck. Weight of unit 35 
Ibs." unpacked. Ship 
ping weight 50 Ibs. 


Onder Today! 


Mail orders filled promptiy. 


SHENKO SALES 


2115 5. Hic 
cowwmsus 


suas (2{ 201) NER 


Send 2%e in stamps for “Illustrated Catalog." Hi 
dreds of Nationally Known, NEW & GUARANTE 
Hand & Specialty Tools at Mechanics NET prices. 
Guaranteed by manufacturers. NOT War Surplus. 


Gizmo Supply Company 


Ask Your Hardware Store for 


FULLER'S 
Unbreakable Amber Handle 
SCREW DRIVERS 


‘| mest popular line of mederately- 
priced scrow drivers! Wide range of size 


FULLER TOOL CO., Inc, 911 Fall St, New York 59, 
4 larpeat maker of Amber-itandle Toots 


Boor quipment.” 
ont turn the handle and 


Sand Casting—Forging—Heat Treating—Case Hardening 


BRONZE FOUNDRY 


- £ 
and 110 volt AC or DC enerey 

circular." KANSAS CITY SPECIALTIES CO. 

Box 6022, Dept. S-3 Kansas City, Mo. 
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Sher fe or up to 


Save Money Have Fun Build it Yourself! 


Send for your E 
Basi 


ern Co,, Dept, PS, Pleasantsil 


Encloved ts §.... for the following Es 

1 ( ) No. #6 Swing-Up Garage Door—60 
1 { ) No. Tis Garage & Tool House-$1.00. 
| Nee. i = 

| Adaress. 


SO HANDY ror 
50 MANY USES 


AT HOME 
OFFICE AND SHOP 


32 DRAWER 
MODEL PICTURED 
ONLY 


POST Pain 


Now you cankeep 
nuts, bolts, screws, 


stamps, hobby- 
ist needs, etc., at your fingertips. 


Just think, 32 or 64 drawer cabinet to keep those small 
lly get mislaid, Spot welded steel cabi 
1 metal drawer guides. Looks good any- 
‘check or money order please—no C.0.D.'s. 
below. Your money refunded if not satisfied. 


32 dew. $5.95 
64 dew. $9.95 
POSTAGE PAID 


eon KILLS WEEDS 


5 POWER TOOLS in ONE 


fi set 


The Modern PLASTIC 
for lasting Home Repairs 


paid (in U.S.) for only $1. Full 


money-back guarantee, order now. 
DONALD DURHAM CO. 
Box 804-P, Des Moines, lows 


A AB 
Do an hour’s 
painting in minutes! 


GIVES SMOOTH, PROFESSIONAL FINISH 


‘Once you paint the Speedy Sprayer way you'll never 
be happy wielding a brush! For Speedy Sprayer is 
designed to make painting actually fun. Merely pull 

the trigger—and your most troublesome paint jobs 
are done in minutes instead of hours! Inside and 
outside of your house, basement walls, furni 

screens, radiators, auto—they're all ‘easy wil 


Speedy Sprayers. Ask your hardware, paint, lum- 
ber or auto supply dealer. If he hasn't Speedy 
Sprayer, he can get it for you. 


WR. BROWN CORPORATION + CHICAGO 39, ILL, 
jolists in Portable Sprayers for Over 20 Years! 


: 
to Spray.” Also literature. 
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SENSATIONAL 
WIPE-ON PAINT 


DRIES IN 2 HOURS 


is the easy, speedy, economical 
way to paint your car...wears like the 
au ranted to st for two years. 


plies 
Black, Arwing Grey Plymouth 
Chevron Blue, Military 


LARGE 40 OZ.CAN 


$395 with 


APPLIER 


At Paint, Hardware and 
‘Auto Supply Stores or send 
$3.95 with color choice to: 


425 LAKESIDE AVENUE NW. 
CLEVELAND 13, OHIO 


PLASTI-KOTE, inc. 


Do YOU make this mistake 
in PAINTING? 


allure to prepare the wurtuce Deore repaint often results tn 


id. easily, “cover evenly, bond 


1 
le for raft on WIL-BOND. Sold by palnt 
fand hardware atores 


WIL-BOND 


Wiison-Imperial Company, 121 Chestnut Street, Newark 5. M. J. 


Real Private Telephone 


WITH ACTUAL SIZE TELEPHONE HANDSETS: 


Nothing toc ange, Add, or Buy 


AT MY 


eerie 
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Kettle Heats Bottles. The T-Ket-L® 
has an adjustable, triple-action spout that 
can be converted from a whistle to a dish 
sprayer to a pouring spout. All you do is 
turn the insulated knob to the proper setting. 
Holding a half gallon, the kettle has a water 
gauge calibrated by cups. Cans and bottles 
may be he: 
Manufacturing Co., 
at about $4, 


Muncie, Ind., prices it 


Table-Top Barbeeue. The Bra- 
zieret® turns out charcoal-flavored steaks 
right at your plate. A handful of standard 
charcoal briquets furnishes fuel for several 


hours, Made by S. A. Asquith Co, Los 
Angeles, it retails for about $17. 


| low-priced 
| —— electric —) 
paint aah 


Built-In-Head Motor ond Compressor Unit, 


Now! An electric sprayer os easy to 
Thondle aso brush—and twice os f 


lloe, light oils or 
‘extras to buy! 25 0x. jr. 
‘Mail the coupon for full 


ais as 


Peas send FREE 12-goge Instruction booklet and iustrated 
‘real in ear 


the New Burgess Vibe Spraye, 
Bieter Powers Can Opener. 


en by an AC-DC motor, this machine 
opens any container from a sardine tin to a 
five-gallon can. One motion locks the can 
in position and starts the motor. Another 
move of the knob stops the motor and re- 
leases the can. A compression spring in the KINE EXAKTA 
center of the base compensates for rims of 35 mm. REFLEX CAMERA 
badly dented cans. Maker is Strong Ap- 
pliance Industries, Inc., Danbury, Conn, 


with Cose 


A brand new precision-built camera for the 
serious photographer. Clear, magnitied 
Image «n ground glass. Focal plane shutter 
from 1/1000th to 12° seconds. Automatic 
fim wind-up and couptcr. ash “attach 
‘ment: self-portrait mechanism ; interchange: 
able iens mounting 


Three Bags Stored in One. The 
largest piece, 29” long, holds three others 
21”, 24”, and 26” in length to save storage 
space. Made of waterproof canvas bound in | So"§2"«' 
cowhide, the set is priced at $100 by the | i" 

£ 


maker, Brecher Brothers, New York City. 
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i» 


No Batteries, EVER!! 


AMAZING! 
NEW! MAKES ITS OWN 
DIFFERENT ! > LECTRICIEY 


JENY LITE is a sensational, new mechanical light 
that operates without batteries. Just press the button 
for a flash—keep pressing for a steady light. It is 
small, practical and ever dependable. 

JENY LITE is designed for beauty, compactness and 
durability. It is modern in appearance, will con- 
veniently fit the purse or pocket, and will serve you 
faithfully for years, 

A useful possession—a thoughtful gift 


You may purchase a Jeny Lite by forwarding $2.95 to 
JENY CORPORATION 


COVE & PARK AVES. 
Leet tah ah lO - 
HIGH POWER TELESCOPE 
60 POWER—ALUMINUM TUBES—LENGTH OPEN 33° 
CLOSED 11”—ADJUSTABLE 15X—30X—60X—$4.50 


Send for Cirevlor. 
lspecify moke & model) 


Sharp Mfg. Co. 


Nelsonville 
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| eae Aids to Modern Living 


yer. Built of aluminum and 
kel, this shaver slices all kinds 
of vegetables and also chops nuts, A fine 
cutter blade is available to crumble dried 
bread and crackers and to grind up limp 
chocolate. Manufactured by Work Savers 
Industries, of Farmington, Mich., the shaver 
sells for about $3.50. 


Thermometer Built in Spray. 
Reading from 60 to 160 deg. F., the curved 
thermometer in the head of the Thermo- 
scopic® spray instantly gives the water tem- 
perature, according to the maker, Breau 
Plastic Industries, Philadelphia, Pa. The 
head is non-shattering, clear plastic. It comes 
with 5’ of white rubber hose and spigot 
adapter. The price is about $4. It’s recom- 
mended for bathing, shampooing hair, and 
for laundering fine fabrics. 


niasking Tape Is Li You just 
brush this liquid—based on Vinylite® resins 
—on the surface to be masked. 
about 10 seconds and you're ready to p 
When the paint is dry, the plastic shield c 
be peeled off like tape. It's priced fr 
cents up, depending on the jar size. 
sell Products, Maywood, IIL, is the maker, 


int. 


Tightens ¢ heslines. Quik-Tite © 
tightens and locks a clothesline in one move- 
ment, Loop the line over the roller and pull 
down to take up the 

slack, To remove the 
line, pull down and re- 
ease the grip. Ea: 
install, the tightener is 
made of cadmium- 
plated steel to resist 
rust. It’s priced at 29 
cents by Hall Indus- 
tries, Inc., Chicago. 


Folding Cribbage Board. This 
plastic board folds up, providing storage 
space for a deck of 

cards and the pegs. 
It's molded of light- 
weight polystyrene 
plastic and sold by the 
Nelson Products Com- 
pany, of Arlington, 
N.J. 


It dries in 
| 


NOW ANYONE 
CAN PUTTY WINDOWS 
with the 
DUO-FAST 
PUTTY KNIFE 
NEW casy —FAST 


Does a perfect job. Packs—Shopes 
—Trims putty, Makes o hard job 


easy. Pays for itself on first win- 
dow. Get yours, today! it will be 
your favorite tool! 


Duo-Fast PUTTY KNIFE FASTENER CORP, 
876 Fletcher Street, Chicago 14, Illinois 

am enclosing $1.00 
PUTTY KNIFE 

NAME. 


{appress. 


please send me one Duo-Fost 


WASH YOUR WINDOWS THIS 


SAFEWAY 
USE THE 


SAFETY WINDOW SEAT 


SEND FOR ONE TODAY 
onus sustrorou staswenraavenes (| 


NO C. 0, D. i 


10 DAY MONEY BACK GUARANTEE 
DEPT. A. 


THE FAVRE MANUFACTURING CO. 


183 WESTON ST. WALTHAM 54, MASS. 
DESCRIPTIVE FOLDER ON REQUEST 


Binocular Eye Loop 


qqObjects Are Greatly Magnified 
With Clarity of Normal Vision 


work, lowers costs, 


er 2 
Made of durable “Hazard-Safe™ plastic. Feather 
eacband, , Dust mounted Brisinatie lenses. 5g: a 
ine 
ind postraip 
fis Prompt Shipment 
SCHOENIG & CO., INC. 
Dept. 4PS, 9 Rockefeller Plaza 


Meet a 
Volunteer 
Kditor 


‘OME of our blest editors carry no press 

cards, sign no stories, and are not listed 
on the masthead, They are the volunteers, 
the big-shot executives and hot-shot me- 
chanics who help make Poputan Sctence 
understandable and authoritative. 

Take Bill Barnes, for instance. We had 
been having some trouble with the over- 
drive story (see page 180). A well-known 
technical writer had filed his report. Our 
staff men had questioned car dealers and 
their service foremen. The story envelope 
bulged with manuals, sketches, and photo- 
graphs. But we weren't getting the answers 
we wanted. 

Then Stewart Rouse (you know his cut- 
aways) flew to the Warner Gear plant in 
Indiana and reported that a man there 
named Barnes seemed to know all the an- 
swers. After some telephone palaver, we 
shipped Mr. Barnes a rough script. 

The next thing we knew our receptionist 
was saying, “Mr. Barnes to see you,” and 
there he was. We got our answers, and then 
some. We got the whole history of over- 
drive. We were led by the hand through its 
tricky mechanical principles. Mr. Barnes 
not only knew his subject, he loved it. And 
he talked with the enthusiasm of a proud 
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father. In fact, to hear him talk, you'd think 
he'd invented the thing! 

Well, he did. Bill Barnes holds the basic 
patents under which some three million of 
these semiautomatic transmissions have 
been built. He's the head man of Barnes 
Motor Developments Co., consulting engi- 
neer for Warner Gear, and is known in the 
industry as the father of overdrive. 

This is the man who took time out to 
come to New York because he wanted PS 
to get the right answers, and all the answers. 
He js one of the many authorities on sub- 
jects ranging from atom smashing to tire 
changing who are glad to tell us what they 
know so that we can tell you, 

Bill Barnes is a good example of the hun- 
dreds of busy men who spend hours and 
hours with PS writers, artists, photographers, 
and editors. Some of them are big brass in 
the armed services; some are big wheels in 
science, industry, or government. Some are 
ts in less spectacular trades or jobs. 

But all of these invisible editors have a 
common interest: they want to get you the 
straight dope. 


of ee eee 


OOO 


EVERYTHING YOU NEED 
FOR A FINISH THAT LOOKS 
AND WEARS LIKE A 
PROFESSIONAL SPRAY JOB 
ough Pad-O'-Paint for a 
Smooth-It-On Mict + Paint-Saver Tray 
Sandpaper (2 grades) + Lint Remover 
Utility Cloth» Solvent Cleaner 
Plastic Filler + Spatula + Small Brush 


TESTED AND ROVED BY 
2 GREAT LABORATORIES 
AND OVER 100,000 USERS 


‘The Arco Research Laboratories and 
4 nationally known product testing 
laboratory give Pad-O'-Paint highest 
1g. But even greater endorsement 

tisfaction of over 100,000 car 


cars more than OFT Tole 
two years ago. 2)" 


TESTED AND 

E gpPROveD 
“ae 
parsiencenanno 7 GREAT. 


FINEST TRANSPORTA- (= 


TION ENAMELS = LABORATORIES = 
FUELS: 


‘A PRODUCT OF 
THE ARCO CO. 


A reprint of on interesting notional mogo: 


IS FINEST AUTO ENAMEL 


Goes on perfectly over any other color, 
lacquer or enamel. Gives that brilliant, 
glossy new car look. Your choice of 
the most popular automotive colors. 


EASY! 
a i a 


Dries Dust-Free In Minutes! 
Completely Dry In a Few Hours! 
The patented Smooth-It-On Mitt makes you an 
expert car painter...no lap marks, no streaks, Your 


car will have a finish that looks like a million... 
yet costs only $9.95, 


urkit aur accsssonus pert. 
Be Naay! ALL SEARS, ROEBUCK AND CO. STORES 


© Pad-O"-Paint and Smooth-It-On Mite are 
‘Trademarks of The Arco Company,Cleveland,O. Pats. Pend. 


¢ article on Pod-O'-Paint is yours for the osking. 


Write The Arco Compony, 7301 Bessemer Avenue, Cleveland 4, Ohio. 


POPULAR science 303 


Time Payments —Now you can buy any South Bend 
machine tool with 25% down payment and balance in 


S’sOUTH BEND 
[revision LATHES 


twelve monthly installments. Small financing charg 
Send Coupon at once for the cata- 


Catalog 22 


NAME. 


d the catalog(s) checked: 


log(s) you want—or contact our local 
distributor. He is }d under ‘Ma. 
citnasy or “Machine Tools” in your 
ied telephone directory. 


Street, South Bend 22, Indiana 


Catalog 400 
D Time Payment 


STREET. 


erry. 


1 
| 
! 
l 
Information 
| 
| 
I 
I 


STATE. 


304 rorutar science 


fies Nery 
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ng 


NEW SOUTH BEND 


LATHE CATALOGS 


CATALOG 9-F describes 9” Qu 
Change Gear, Plain Change Gear ai 
Toolroom Lathes; Precision Turret Lathe: 
with V4" collet capacity—9" 
ments, Accessories, and Tools for 9"’lathes. 


CATALOG 22 describes South Bend 
Lathes with 9”, 10", 13", 14¥4", 16", and 
16/24” swings; Precision Turret Lath 
Drill Presses; Shaper; Attachments, Ac- 
cessories and Tools. Prices are shown. 


CATALOG 73 describes the new 13” 
and 14%" Quick Change Gear and Tool- 
room Lathes with 1” maximum collet capa- 
city; their Attachments, Accessories, Tools. 


CATALOG 77-U describes Attachments, 
Accessories and Tools for all sizes and 
types of South Bend Lathes. Many adapt- 
able to other makes of lathes. 


CATALOG 400 describes the new 14” 
Drill Presses—bench and floor models. 


WRITE FOR ONE TODAY 


WHO EVER HEARD OF DRIVING > 
%, 5O MILES FOR A ADIME ? 
wer == 


= TED DID, POP, 


————— 
AT THAT RATE IT COSTS 
(On a A A WHIEZER Be: ONLY $10 A YEAR TO RUN 


y - 


TB You Know, DAD, A WHIZZER 
WOULD BE FUN FOR SCHOOL 
(AND ERRANDS 


SAY, P POR, Just wuos GOING TO GET 
C THIS WHIZZER 2 2 


WELL, I GUESS YOU ARE. 
FOR THAT MATTER, | SHOULD use BUT I’M BORROWING i 
AWHIZZER J AWHIZZER MYSELF, | FoR WORK; a {NOW AND — 


FOR FUN, FOR THRIFT, | COMPLETE WITH ALL 


| NECESSARY ATTACHMENTS 


OR ie W S109” 


Federal Tox Included, F.0.B. Pot 

‘Fits any man's balloon-tir 

Twist-Grip Control 

aaa Stee! Cable Core Notched 
V-belt Drive 

Rugged 2/2 h.p. 4-cycle 

Speeds up to 35 M.P. 


For nearest Whizzer Dealer, call Western Union, ask for Operator 25. For catalogue, 


write WHIZZER MOTOR COMP: Pontiac, Michigan. 


WILLIE 
HOPPE 


ni also rates a 3-cushion champion 


WHEN THE "BOY WONDER” MEETS THE "OLD MASTER” OF THE CUE... IT'S 


AND CAMELS ALWAYS 
TASTE GREAT! 
* 


’ @ Millions of smokers have been enjoying 
of hundreds of people 
who smoked only 
Camels For 30 days, 
noted throat speciai~ 
ists; making weekly ex- 
‘ominations, reported 


NOT ONE SINGLE 
CASE OF THROAT 
IRRITATION 
due to smoking 


CAMELS! 


Camel mildness for years, but if you haven't 
yet discovered the cool, cool mildness and rich, 
full flavor of Camel’s choice cobaccos . .. make 
the Camel mildness test in your own "T-Zone” 
(T for Taste and T for Throat). 


Try Camels and test 
oke 
1s are 


Money-Back Guarantee! 


them as yo 
them. If, at any time, you are not convinced that Ca 
a ever smoked, return the package 

we will refund its full purchase 
Signed) R. J. Reynolds Tobacco 


